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Discrete Semiconductors & 
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Discrete Semiconductors 


Varactor Diodes, PIN Diodes, Schottky Diodes, 
Limiter Diodes, Chip Capacitors 


Microwave Components 
Power Divider/Combiners, Directional Couplers, 
Hybrids, Detectors, Attenuators, Phase Shifters 
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Skyworks — Premier Supplier of Wireless Semiconductor Solutions 


Skyworks Solutions, Inc. is the world’s largest company focused exclusively on wireless 
semiconductor solutions. This leadership position encompasses not only the final product, 
but also the technology, processing, and packaging that makes it all possible. 


From the radio to the baseband, we have developed the industry’s broadest product portfolio 
including leadership in switches and power amplifier modules. Additionally, we offer the world’s 
most highly integrated direct conversion transceiver and have launched the industry’s most 
comprehensive cellular system for next generation handsets. 


With annual revenues of well over half a billion dollars, we deliver millions of units per 

year — as individual components, modules, or fully integrated systems. Our extensive offering 
and unparalleled systems expertise makes Skyworks the ideal partner for both top-tier wireless 
systems manufacturers and new market entrants who demand simplified architectures and 
faster development cycles. 


We possess a highly skilled and motivated team of 4,000 employees worldwide. With roughly 
750 engineers and hundreds of dedicated sales, marketing and technical support personnel 
throughout North America, Europe, and Asia, we are well positioned to respond to the growing 
needs of our customers. 


Skyworks combines the experience of yesterday with the innovation of tomorrow. The solutions 
outlined in this brochure are a result of this unique blend of Knowledge and technology, and are 
just a sampling of our broad product and technology portfolio. Feel free to contact us to discuss 
your design requirements to see how our solutions can best meet your needs. 


New products are continually being introduced at Skyworks. Visit our web site for the latest information 
at www.skyworksinc.com. For additional information, contact your local sales office or email us at 
sales@skyworksinc.com. 
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Varactor Diodes 


Application/Selection Guide 


Market Function 
Telemetry 
TV Distribution 
Cellular Handsets — , vcO 
Base Station/Communication Systems 
Broadband 
WLAN VCO 


Suggested Part Number 
SMV1405-079, SMV1413-001 
SMV1139-079, SMV1265-011 


SMV1142-011, SMV1234-079, SMV1494-079, 
SMV1705-079, SMV1763-079 


SMV1245-011, SMV1281-011 
SMV1705-079, SMV1763-079, SMV1770-079 
SMV1763-079 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1705-050 


Features 
@ Low Series Resistance (0.27 Q Typ.) 


M@ Low Inductance (0.25 nH Typ.) 
M@ High Capacitance Ratio 


@ Package Height is Half of the SC-79 
Package 


@ Designed for High Volume, Low Cost 
Battery Applications 


M@ Available in Tape and Reel Packaging 


Description 

The SMV1705-050 is a silicon hyperabrupt junction varactor 
diode specifically designed for battery operation. The 
extremely small package size and specified high 
capacitance ratio and low Rs of this varactor make it 
appropriate for low noise VCOs used at frequencies in 
wireless systems to beyond 2.5 GHz. Applications include 
low noise and wideband UHF and VHF VCO for GSM, PCS, 
CDMA and analog phones. 


Absolute Maximum Ratings 


Electrical Specifications at 25°C 


(Parameter | onetion | in. | Typ, | Mo | Unt 
overs Cuvent(y) Sid Va=BVSSSCS~dSC~‘“~*~*dC a 
(Capactance Gr) ——~=S*dtCVm=AVF=tWHe—~SC«dSiS dS 
cr Wr AV) Se 
Ce 
ee 


Series Resistance (Rs) VrR=1V, F = 470 MHz 
Breakdown Voltage (Vpr) 


IR = 10 uA 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 
35.0 


30.0 


Capacitance (pF) 


0 1.0 2.0 3.0 4.0 5.0 
Varactor Voltage (V) 


Capacitance vs. Voltage 


— , LAL 
UU at | 
S 9 LET Vvar = 2.5 V Me 
Tr i eee 
= oo UU ert Wan aay | | 
= HU er 
SS TT 
2 TUT 
CLUE 
-40 = =-20 0 20 40 60 80 


Temperature (°C) 


Relative Capacitance 
Change vs. Temperature 


SMV1705-050 


Capacitance vs. Voltage 
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SPICE Model 


DIODEM 
Diode_Model 
Is = 1.00e-14 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


P_Cathode Tnom = 27 
port = 2 Fre =1 


Part Cio Vy Cp Rs Ls 
Number (pF) (V) (PF) | (Q) | (nH) 


SMV1705-050 
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Hyperabrupt Junction Tuning Varactor SMV1705-050 


Label 


Paper Tape Dimensions 


T (Carrier Tape Thickness) T; (Cover Tape Thickness) 


y at y 
Carrier Ti 8° MAX. 0 5° MAX. 
arrier ape la = * 


0 


Description F Chip Scale 


cena 01652005 
0592005 


Chip Scale (-050) 


CATHODE INDICATOR 


Pitch 4.00+0.10 


Carrier Tape 


Width 8.00+0.20 -050 


Cover Tape (0.102 mm) (0.051 mm) 

4X 0.002 
With 54020:10 got 
7 areal oot, 


Tape Ty 0.062+0.01 4xo.o08 + | | 0.020 Y 
Thickness (0.203 mm) (0.530 a _ 
+ 0.0228 
(0.580 mm) 


Distance 
= _| 1 


Cavity to F 3.50+0.05 
Perforation 
(Width Direction) 

0.0264 (0.670 mm) 
Cavity to Po 1.00+0.025 + 0.0283 (0.720 mm) 
Perforation 
(Length Direction) 


0.020 


0025 | (0.508 mm) ~ 
Note: All dimensions are in mm 063 mm) ’ | ; 
0.0030 y_ 0.012 
(0.076 mm) (0.305 mm) 
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Hyperabrupt Junction Tuning Varactor 


Land Pattern 


The recommended surface mount pad pattern ensures 
quality solder joint formation and high-yielding assembly, 
while using minimum board space. The dimensions apply 
to both Solder Mask Defined (SMD) as well as Non-Solder 
Mask Defined (NSMD) pads. However, NSMD pads, in 
which the solder mask is pulled back from the metal pad, 
are preferred. This type of pad definition generally 
produces improved solder joint reliability as well as an 
increased gap under the component. The increased gap 
is desirable for enhanced cleaning of flux residue and 
component underfill for applications in which the 
component will be encapsulated. 


375 um 
——— 2 


600 um 


250 um 


Solder Printing 


The recommended land pattern, when used _ in 
conjunction with the following solder deposit 
recommendation, provides quality solder joint formation 
and high yielding assembly. Solder should be deposited 
with a stencil of foil thickness from 100-125 um, and 
preferably have apertures that are laser-etched and 
electro-polished for optimal paste release. The chip scale 
package is compatible with most lead-based and lead-free 
solder pastes, though a type 3 or type 4 paste is preferred 
for the fine aperture printing. 


250 um 


SMV1705-050 


The solder deposit should be centered on the land pattern 
as shown. 


100 um 


50 um 


Component Placement 


The CSP is can easily be picked and placed on most 
placement systems. Care should be taken to select a pick 
nozzle that matches the component footprint. Vision 
alignment after pick can be done to the package edges or 
the package leads, depending on the ability of the individual 
placement machine. The component should be placed as 
centered as possible to the pad and print patterns to assure 
even wetting and an absence of tilt or skew. 


2.00 mm 


2.30 mm 
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Hyperabrupt Junction Tuning Varactor 


Solder Reflow 


Solder reflow is best suited to convection or IR reflow 
systems, though convection reflow will always give more 
rapid and uniform thermal transfer. The CSP can be 
successfully reflowed in either air or nitrogen 
atmospheres. The _ solder paste manufacturer’s 
recommended reflow profile should be adhered to and 
care should be taken to ensure that the profile is adjusted 
for variability in thermal mass amongst components. 
Attached are generic profiles for eutectic tin-lead solder 
and a typical lead-free solder. 


These should only be used as a guideline, with the paste 
manufacturers recommended profile taking precedence. 
A standard solvent flux clean can be safely employed to 
remove flux residue from the device edges. 


O 
o 
= 
ra) 
he 
Time (s) 
Lead Free Profile 
O 
m4 
E 
® 
ke 


Time (s) 
Eutectic Tin-Lead Profile 


SMV1705-050 


Finished Product 


Once reflowed, the component should be fairly centered 
on the land pattern. Solder should wet evenly to CSP leads 
and the component should not display excessive tilt or skew. 
A solvent flux clean can be safely employed if desired. 
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Chip Scale Hyperabrupt 
Junction Tuning Varactor 


Preliminary 


Ye 


SKYWORKS 


Features 
@ Miniature Chip Scale Package 


M@ Low Series Resistance 


@ High Capacitance Ratio at Low 
Reverse Voltage 


M@ Low Inductance (0.25 nH Typ.) 


M@ Designed for High Volume, Low Cost 
Battery Applications 


M Available in Tape and Reel Packaging 


Description 


The SMV1763-050 is a silicon hyperabrupt junction varactor 
diode specifically designed for 3 V platforms. The 
extremely small package size and specified high 
Capacitance ratio and low Rs of this varactor make it 
attractive for low phase noise VCOs in wireless systems 
beyond 2.5 GHz. Applications include low noise and 
wideband UHF and VHF VCO for GSM, PCS, CDMA and 
analog phones. 


Electrical Specifications at 25°C 


Series Resistance (Rs) 
Breakdown Voltage (Vgpr) 


SMV1763-050 


Absolute Maximum Ratings 


a a A 
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Chip Scale Hyperabrupt Junction Tuning Varactor SMV1763-050 


Typical Performance Data Capacitance vs. Voltage 


09 


Capacitance (pF) 


0.5 6.7 

1.0 5.2 

1.0 4.0 
3.2 
ee 


Varactor Voltage (V) 
Capacitance vs. Voltage 


SPICE Model 


DIODEM 
Diode_Model 
Is = 1.00e-14 
Rs =0 

N=1 

Tr=0 

CJo = Cyo 


Percentage of Variation (%) 


-40 = -20 0 20 40 60 80 DIODE 


5 Varactor_Diode 
Temperature ("C) AREA = 1 


‘ ° = Di | 
Relative Capacitance ei maar eile 
Change vs. Temperature 


PORT 
P_Cathode Tnom = 27 
port = 2 Fre = 1 


Part Vy 
Number (V) 
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Chip Scale Hyperabrupt Junction Tuning Varactor SMV1763-050 


Label — Paper Tape Dimensions 


T (Carrier Tape Thickness) T1 (Cover Tape Thickness) 


y - y 
Carrier Tape ™ 8° MAX. 0 5° MAX. 
° ol Ao _ Bo 


Cavity 


reno 0652005 


Chip Scale (-050) 


CATHODE INDICATOR 


Perforation 
Diameter 


Standard Reel Size 
Standard Reel Quantity 


Carrier Tape oe | 


-050 


4X 0.004 4X 0.002 
4X 0.0 — 
Wath 540010 | oor 
7 = 0.062+0.01 es mm) Jt (0280 my 
ape 1 .062+0. 
er a ee - coo + 
) (0.530 mm) 
Distance + 0.0228 
Cavity to | F 3.50+0.05 By (0.580 mm) 
Perforation 4 
(Width Direction) re <i! 
; 0.0264 (0.670 mm) 
Cavity to P» 1.00+0.025 + 0.0283 (0.720 mm) 
Perforation _— 
Length Directi - dhs 
(Leng irection) a | (0.508 mm) | 
Note: All dimensions are in mm. (0.063 mm) Y ' 
0.0030 , 0.012 
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Chip Scale Hyperabrupt Junction Tuning Varactor 


Land Pattern 


The recommended surface mount pad pattern ensures 
quality solder joint formation and high-yielding assembly, 
while using minimum board space. The dimensions apply 
to both Solder Mask Defined (SMD) as well as Non-Solder 
Mask Defined (NSMD) pads. However, NSMD pads, in 
which the solder mask is pulled back from the metal pad, 
are preferred. This type of pad definition generally 
produces improved solder joint reliability as well as an 
increased gap under the component. The increased gap 
is desirable for enhanced cleaning of flux residue and 
component underfill for applications in which the 
component will be encapsulated. 


SMV1763-050 


The solder deposit should be centered on the land pattern 
as shown. 


100 um 


50 um 


Component Placement 


— al The CSP can easily be picked and placed on most 
placement systems. Care should be taken to select a pick 
nozzle that matches the component footprint. Vision 
alignment after pick can be done to the package edges or 

600 jm the package leads, depending on the ability of the individual 
placement machine. The component should be placed as 
centered as possible to the pad and print patterns to assure 

—_—P ‘ , 
250 um even wetting and an absence of tilt or skew. 
2.00 mm 
Solder Printing 
The recommended land pattern, when used in 
conjunction with the following solder deposit 
recommendation, provides quality solder joint formation 
and high yielding assembly. Solder should be deposited 2.30 mm 
with a stencil of foil thickness from 100-125 um, and 
preferably have apertures that are laser-etched and 
electro-polished for optimal paste release. The chip scale 
package is compatible with most lead-based and lead-free 
solder pastes, though a type 3 or type 4 paste is preferred iid 
for the fine aperture printing. ae Teil 
250 um 
0.45 mm 
12 Skyworks Solutions, Inc. [781] 376-3000 « Fax [781] 376-3100 « Email sales@skyworksinc.com e www.skyworksinc.com 


Skyworks proprietary information e Products and product information are subject to change without notice. « Summer 2003 


Chip Scale Hyperabrupt Junction Tuning Varactor 


Solder Reflow 


Solder reflow is best suited to convection or IR reflow 
systems, though convection reflow will always give more 
rapid and uniform thermal transfer. The CSP can be 
successfully reflowed in either air or nitrogen 
atmospheres. The solder paste manufacturer’s 
recommended reflow profile should be adhered to and 
care should be taken to ensure that the profile is adjusted 
for variability in thermal mass amongst components. 
Attached are generic profiles for eutectic tin-lead solder 
and a typical lead-free solder. 


These should only be used as a guideline, with the paste 
manufacturers recommended profile taking precedence. 
A standard solvent flux clean can be safely employed to 
remove flux residue from the device edges. 


Temp (‘C) 


Time (s) 


Temp ('C) 


Time (Ss) 
Eutectic Tin-Lead Profile 


SMV1763-050 


Finished Product 


Once reflowed, the component should be fairly centered 
on the land pattern. Solder should wet evenly to CSP leads 
and the component should not display excessive tilt or skew. 
A solvent flux clean can be safely employed if desired. 
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Hyperabrupt Junction Tuning Varactors SKYWORKS 


SMV1129 and SMV1139 


Features 
@ High Q 


@ Low Series Resistance for Low Phase 
Noise 


@ Multiple Packages SOD-323, SC-79 
and SC-70 


@ Designed for High Volume Commercial 
Applications 


M@ SPICE Models are Available 


Description 
The SMV1129 and SMV11339 silicon hyperabrupt junction 


varactor diodes are designed for use in VCOs requiring 
low resistance. The low resistance of these varactors 


makes them appropriate for high Q resonators in 
wireless system VCOs to frequencies beyond 2.5 GHz. 


Operating Temperature (Top) -55°C to +125°C 


SOD-323 SC-79 SC-70 
¢ SMV1129-011 # SMV1129-079 SMV1129-073 


Ls =1.5nH Ls =0.7 nH Ls = 1.4 nH 


¢ Available through distribution. 
For other packages or configurations, please contact the factory. 


Electrical Specifications at 25°C 


Cr@iVv Cr @i1V 
Part Cr @3V Cr @6V 
Number (Ratio) (Ratio) 
Min. : : Min. Typ. Min. Typ. 


Reverse Voltage Vp (IR = 10 uA): 12 V 
Reverse Current Ip (VR = 10 V): 20 nA 
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Hyperabrupt Junction Tuning Varactors 


Typical Performance Data 


Capacitance (pF) 


0 2 4 6 8 10 
Reverse Voltage (V) 


Capacitance vs. Reverse Voltage 


SPICE Model 
oer 


IND DIODEM 

Ls Diode_Model 

L=Les Is = 1.00e-14 

Rs =0 

N=1 

Tr=0 

Cjo = Cyo 
=M 


Vy=Vy 

Eq = 1.11 
CAP Xt = 3 
Cp Ke =0 


_ Ar =1 
G=Gp Po= 65 


By =0 
Ipv = 1e-3 
Isp =O 
Nra=2 
kr = 0 
Nev = 1 
Ipv. = 0 


Neve = 1 
PORT Ty 20 


P_Cathode Tnom = 27 
port = 2 Fre = 


ele e [Tale 
Number | (pF) (V) (pF) (Q) 

swviva [275 | 28 | 10 | 0 | 040 
swvivaa | 80 | 12 | 06s | 0 | 040 


1. Values extracted from measured performance. 

2. For package inductance (Lg) refer to package type. 

3. For more details refer to the “Varactor SPICE Models for RF VCO 
Applications” Application Note. 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


SMV1129 and SMV1139 


Capacitance vs. Reverse Voltage 


SMV1129 SMV1139 
Vr (V) Cr (PF) Cr (pF) 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


\ | 0.010 
a an (0.25 mm) MIN. 

0.045 (1.15 mm) MIN. || y  oot6 
0.053 (1.35 mm) MAX. — (0.40 mm) MAX. 


Y 


= 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 


INDICATOR 


__ 0.008 (0.20 mm) NOM. 


0.006 TI k 0.050 
(0.15 mm) TYP. 4 :“ 25 mm) MAX. 
i t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR Salen 
2 b 


) 
(0.70 mm) MIN. 


0.010 | | | er 
oat MIN. E a 0.035 


(0.35 mm) MAX. : | | y (0.90 mm) MAX. 
——— ——_> 
0.060 (1.50 mm) MIN. 

0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


eee 0.020 
0.003 me ee (0.50 mm) MIN. 
(0.07 mm) MIN. ' 0.028 
0.008 = (0.70 mm) MAX. 
(0.20 mm) MAX. 4 ‘a || wt 
10° MAX. 
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Hyperabrupt Junction Tuning Varactors SMV1129 and SMV1139 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 : 20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 
0.071 (1.80 mm) MIN. ; 0.045 (1.15 mm) MIN. 


0.094 eS 40 mm) MAX. q 0.053 (1.35 mm) MAX. 
2 


veh 


0.014 (0.35 mm) REF. a 
0.026 (0.65 mm) REF. 


0.051 = .30 mm) REF. 


0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. 
oo 
a ‘ FF 
0.004 (0.10 mm) MIN. 0.000 (0.00 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1135 Series 


Features 
@ High Tuning Ratio 


@ Low Series Resistance 
M@ SOD-323 Package 


@ Designed for High Volume, Low Cost 
Applications 


@ Available in Tape and Reel Packaging 


Description 


The SMV1135 series are surface mount varactor diodes 
designed for very high capacitance tuning ratio while having 
low series resistance, which makes this device especially 
attractive for wideband VCO applications. 


Single Common Cathode 


SOpse -SOT-23 


SMV1135-011 | SMV1135-004. 


Storage Temperature (Tst) -55°C to +150°C 
Operating Temperature (Top) -55°C to +125°C 


Electrical Specifications at 25°C 


Reverse Current (Ip) VR=21V 


Capacitance (Cr) Cr @1VVRa=1V, F=1 MHz 


Capacitance Ratio (CTR) Cr (1 V)/Cr (3 V) 


Series Resistance (Rs) 


Breakdown Voltage (Vpr) 
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Hyperabrupt Junction Tuning Varactor SMV1135 Series 


Typical Performance Data Capacitance vs. Voltage 


Capacitance (pF) 


Varactor Voltage (V) 1.3 
Capacitance vs. Voltage 1.2 
a, “We 
G 
1.0 
c 
S 0.9 
> 
@ 0.8 
= 
o 0.7 
<< 
. 0.6 
> 0 5 10 15 20 
5 Voltage (V) 
O 
2 Series Resistance vs. Voltage 


Temperature (°C) 


Relative Capacitance Change 
vs. Temperature 


Percentage Change (%) 


-40 = -20 0 20 40 60 80 


Temperature (°C) 


Relative Series Resistance 
Change vs. Temperature 
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Hyperabrupt Junction Tuning Varactor 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


a ——ie 
4 | 0.010 
7/2 ; (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. os 0.016 
0.053 (1.35 mm) MAX. Ht — (0.40 mm) MAX. 


LL 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 


INDICATOR 


,_ 0.008 (0.20 mm) NOM. 


0.006 T/ ‘0.050 
(0.15 mm) TYP. ‘" 25 mm) MAX. 
te t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SOT-23 


0.110 (2.80 mm) MIN. > 


0.120 (3.04 mm) MAX. | | 0.012 (0.30 mm) MIN. 


0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. = 
0.020 (0.51 mm) REF. —> <_— 


0.076 (1.92 mm) REF. 


0.003 (0.080 mm) MIN. 


0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) max. | 
8° MAX. | 


4 ot 
x L 4 0.0005 (0.01 mm) ar 


0.004 (0.10 mm) MAX. 
0.022 (0.55 mm) REF. B08 Fain 
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* 0.047 (1.20 mm) MIN. 
_y 0.055 (1.40 mm) MAX. 


SMV1135 Series 


SPICE Model 


PORT 
P_anode 
port = 1 


RES 
Rs 
R=Rs CAP 
Cp 
DIODE C=C 
Varactor_Diode 
AREA = 1 
MODEL = Diode_Model 
MODE = nonlinear 
PORT 
P_Cathode 
port = 2 


Part Cio Vy 
Number (pF) (V) 


SMV1135-011 | 103 | 86 | 29 — 
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DIODEM 
Diode_Model 
Is = 1.00e-14 
Rs =0 

N=1 

Tr=0 

CJo = Cyo 
M= 


Vy=Vy 
Ene 
Xn =3 
Kr =0 

Ag =1 
Fe=05 
By =0 

Igv = 1e-3 
Isp =0 
Nra=2 
Ikr = 0 
Nev = 1 
Ipv_ = 0 
Nev = 1 
Tavi = 0 
Tnom = 27 
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Hyperabrupt Junction Tuning Varactors SKYWORKS 
SMV1142-SMV1148 


Features 
@ Frequency Linear Design 


M@ Low Series Resistance 


M@ Available in the SOD-323 and SC-79 
Packages 


@ Designed for High Volume Commercial 
Applications 


M@ SPICE Models are Available 


Description 

The SMV1142—SMV1148 series of silicon hyperabrupt Absolute Maximum Ratings 

junction varactor diodes are specifically designed with an 
increasing gamma vs. voltage characteristic. This 
characteristic will result in improved VCO frequency-voltage 
linearity, in comparison to a conventional hyperabrupt a 

junction varactor. This family of varactors is characterized 


for capacitance and resistance over temperature. SPICE 
models are provided. Operating Temperature (Top) -55°C to +125°C 


2 BODG 
es 


See 

Se 
Se 
Se 


¢ Available through distribution. 
For other packages or configurations, please contact the factory. 
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Hyperabrupt Junction Tuning Varactors SMV1142-SMV1148 


Electrical Specifications at 25°C 


Cr Cr Cr @1V Cr@1V Rs @3V Q 
Part Cr @1V @3V @6V Cr @3V Cr @6V 500 MHz @3V 
Number (pF) (pF) (pF) (Ratio) (Ratio) (Q) 50 MHz 
| Min. | Max. | | Max. | | Max, 


ve | tye. | Min | Max | Min. | Max | Mex 
P—suvines | iteo | 1420 | 82 | 49 | 150 | 165 | 245 | 205 | 065 | 600 
P—suvinas | 2550 | 120 | tei | ioe | 150 | 165 | 250 | a00 | 060 
Psuvivas | aro | 4620 | 264 | is5 | 150 | 165 | 250 | 300 | 060 | 200 


Reverse Voltage Vr (IR = 10 WA): 12 V 
Reverse Current Ip (V_ = 9.6 V): 20 nA 


Typical Performance Data 


100.00 eee 
== Ss: = SMV1148 44 
NT ASS 
Li} Ss] | ES 
SSeS ES 
; Sa 
co) & A aes 
£ il ee = a eo 
S Ss oe ot cc 
Q. ane SMV1146 
O 
‘\ smMv1147 
SMV1143 
LATTA Teer 
1.0 
0 2.0 4.0 6.0 8.0 
Reverse Voltage (V) Reverse Voltage (V) 
Capacitance vs. Reverse Voltage Series Resistance vs. Reverse Voltage 


@ 500 MHz 


Percentage Change (%) 
Percentage Change (%) 


Temperature (°C) Temperature (°C) 
Relative Capacitance Change Relative Series Resistance Change 
vs. Temperature vs. Temperature 
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Hyperabrupt Junction Tuning Varactors 


Typical Capacitance Values 


SMV1145 SMV1146 SMV1147 SMV1148 
Cr (pF) Cr (pF) Cr (pF) Cr (pF) 
41.81 61.13 89.52 104.71 
33.38 48.97 83.27 


Vr (V) Cr (pF) Cr (pF) Cr (pF) 


) ) 


SMV1142-—SMV1148 


28.35 41.43 


18.06 26.37 38.58 44.13 
39.97 


SPICE Model Part Cyo Vy 
Number (pF) (V) 
oer suviias] 1899 | 220 | 10 | 0] 065 
Is = 1.00e-14 
_— Wi=Vy SMV1148| 104.70 1.1 0 0.50 
Rs ea ~ if ! 1. Values extracted from measured performance. 
R=Rs CAP Ky =0 2. For package inductance (Ls) refer to package type. 
DIODE Cp Went 3. For more details refer to the “Varactor SPICE Models for RF VCO 
Jaraciee Bieds C=Cp r= 08 Applications” Application Note. 
AREA = 1 ane 
MODEL = Diode_Model lon = 0 
MODE = nonlinear Nr =2 
kr = 0 
Nev = 
PORT Tev1=0 
P_Cathode Tnom = 27 
port = 2 Fre = 
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Hyperabrupt Junction Tuning Varactors 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


~<a ee 
\ 0.010 
i (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 


0.053 (1.35 mm) MAX. 1 3 


| | 


CATHODE 
INDICATOR 


= 0.008 (0.20 mm) NOM. 


0.006 Tl 5 CR .050 
(0.15 mm) TYP. (1.25 mm) MAX. 
(= j4 
tl t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


(0.40 mm) MAX. 


= 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


SMV1142-SMV1148 


SC-79 


CATHODE 9.006 (0.15 mm) MIN. 
INDICATOR ee 


0.010 y 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 0. be 


(0.35 mm) MAX. Pie ; 7 (0.90 mm) MAX. 
————— ——_- 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.020 
0.003 (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 — (0.70 mm) MAX. 
(0.20 mm) MAX. “ \a|| wi 
10° MAX. 
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Hyperabrupt Junction Tuning Varactors SKYWORKS 
SMV1211-SMV1215 


Features 
@ High Capacitance Ratio, Cy vW/C4y = 5 Typ. 


@ Multiple Packages SOT-23, SOD-323, 
SC-70 and SC-79 


M@ Designed for High Volume Commercial 
Applications 


@ SPICE Models are Available 


Description 
The SMV1211-SMV1215 series of silicon hyperabrupt 
junction varactor diodes are designed for use in VCOs with Absolute Maximum Ratings 


low tuning voltage operation. This family of varactors is 

characterized for capacitance and resistance over 
temperature. SPICE models are provided. 
(Pp 
( 


Power Dissipation ) 250 mW 
Storage Temperature (Tst) -55°C to +150°C 
-55°C to +125°C 


ria 


Common Cathode Common Cathode 
2: _ . SC-70 
SMV1211-001 


Operating Temperature (Top) 


SMV1212-001 SMV1212-004 SMV1212-074 
SMV1213-001 SMV1213-004 SMV1213-074 


SMV1215-001 SMV1215-004 
Ls =0.7 nH Ls = 1.5 nH Ls =1.5nH Ls = 1.4nH 


For other packages or configurations, please contact the factory. 
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Hyperabrupt Junction Tuning Varactors SMV1211-SMV1215 


Electrical Specifications at 25°C 


Part 
Number 


ain os 

sivas [sso | oto [sofas [29 [asf 
swig [eo [sto [sao 9 eo 
suis | 70_[ 20 | as | 108 
7 swvieia [tas [eo | 65 | 78 
Pswviers—f ar [98 | 4a | 88 


Reverse Voltage Vr (IR = 10 WA): 12 V 
Reverse Current Ip (VR = 8 V): 20 nA 


Typical Performance Data 
1000.0 


FP SMVi211 FEE 
mr = 


3 | SMV1215 x 


Tm 
S 100.0 Spat ===S===== a 
ra) po 5 ee —= 
2 ao ara a a, 
= ” SMV1214 
cS o pened 
Qo 10.0 ES). SS 4 N41 EE —— 
wo : 
O a bee aa ee = 1 
i | {| | | NS pete 
CCS ESSE sues 
| CEECEC EPR a 
0 2.0 4.0 6.0 8.0 2 3 4 5 
Reverse Voltage (V) Reverse Voltage (V) 
Capacitance vs. Reverse Voltage Series Resistance vs. Reverse Voltage 
@ 500 MHz 


Percentage Change (%) 
Percentage Change (%) 


Temperature (°C) Temperature (°C) 
Relative Capacitance Change Relative Series Resistance Change 
vs. Temperature vs. Temperature @ 500 MHz 
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Hyperabrupt Junction Tuning Varactors SMV1211-SMV1215 


Typical Capacitance Values SPICE Model 


va) 


| 0.0 | 162.6 — | 724 | | 30.0 | | 26.0 | | 148 | DIODEM 
Bo Mo 
Tre 
2s | 42 | mo | 92 | os | 45 | nes eM 
veraco Did a 
MODEL = Diode Mode ere 

| oo | | 14.6 ; a | | 26 | 28 Le | 7 jw 
eo | wa [60 | 22 | 20 | 13 << t2 
se 3 


| 
ao [105 | 51 


1. Values extracted from measured performance. 

2. For package inductance (Ls) refer to package type. 

3. For more details refer to the “Varactor SPICE Models for RF VCO 
Applications” Application Note. 
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Hyperabrupt Junction Tuning Varactors 


SOT-23 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. | | 
| 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.012 (0.30 mm) MIN. 


0.037 (0.95 mm) REF. 
0.020 (0.51 mm) REF. —> 


0.076 (1.92 mm) REF. 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) max. | 


ot 
x i 4 0.0005 (0.01 mm) wit 


0.022 (0.55 mm) REF. 0.004 (0.10 mm) MAX. 


8° MAX. 


$0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


oe —— 
a 0.010 
0.045 (1.15 mm) MIN. Y mms 


0.016 


— (0.25 mm) MIN. 
0.053 (1.35 mm) MAX. ; (0.40 mm) MAX. 


— 


= 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


CATHODE 
INDICATOR 


_— 0.008 (0.20 mm) NOM. 


0.006 rH 0.050 
(0.15 mm) TYP. 7 \ i .25 mm) MAX. 
t _ t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 
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0.020 (0.50 mm) MAX. 


+ 0.047 (1.20 mm) MIN. 
_} 0.055 (1.40 mm) MAX. 


SMV1211-—SMV1215 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. la 
0.016 (0.40 mm) MAX. 3 


0.071 (1.80 mm) MIN. F 0.045 1.15 mm) MIN. 
0.094 (2.40 mm) MAX. 0.053 (1.35 mm) MAX. 


1 2 
0.014 (0.35 mm) REF. 4 ao 
ao 0.026 (0.65 mm) REF. 


0.051 (1.30 mm) REF. 
0.004 (0.10 mm) MIN. 


0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 


0.039 (1.00 mm) MAX. 


on | oe 4 
0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 


0.000 (0.00 mm) MIN. 4 


0.004 (0.10 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR “lf 
0.010 ; 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 0. 


(0.35 mm) MAX. 4 | : Y (0.90 mm) MAX. 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


; 0.020 
0.003 , (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 —— (0.70 mm) MAX. 
(0.20 mm) MAX. a ‘a | wl 
10° MAX. 
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Hyperabrupt Tuning Varactors SKYWORKS 


SMV1232—SMV1237 


Features 
@ High Capacitance Ratio, 
C,; W/C3y = 1.8, Cy W/Cgy = 3.1 


M@ Low Series Resistance for Low 
Phase Noise 


@ Multiple Packages SOT-23, SOD-323, 
SC-70 and SC-79 


™@ Designed for High Volume Commercial 
Applications 


@ Full Characterization with SPICE Models 


Description 

The SMV1232-—SMV1237 series of silicon hyperabrupt 
junction varactor diodes are designed for use in VCOs with 
low tuning voltage operation. The low resistance of these 
varactors makes them appropriate for high Q resonators 
in wireless system VCOs to frequencies beyond 2.5 GHz. 
The SMV1232—SMV 1237 series is fully characterized for 


capacitance and resistance over temperature. SPICE model ear Body Meial Class 1B 
is provided. oe = 


A | A 


Operating Temperature (Top) 


resuvizse-o7e | esuvizon | | |Z 
re suvizasore | esmvizason1 | esmvizssoo | ———=«dt#smviaas-00a | «| ( SMVTZS OTA 
re suvizse-o7a |e suvizs6o11 | esuvizss-on1 | _——~=d;:«esiviaa6-o0a | =: SV IZG6-07A 

Ce suvizsroot | ~*d Cw Svtasr-oo8 [| SVG7-078 


Le = 1.6 fh Le= 1.5 nh Le = 1.5 nH Ls = 1.4 nH Ls = 1.4nH 
¢ Available through distribution. 


For other packages or configurations, please contact the factory. 
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Hyperabrupt Tuning Varactors SMV1232—SMV1237 


Electrical Specifications at 25°C 


Cr Cr Cr@1V Cr@i1V Rs @3V Q 
Part Cr@iv @3V @6V Cr @3V Cr @6V 500 MHz @3V 
Number (pF) (pF) (pF) (Ratio) (Ratio) (Q) 50 MHz 


SMV1235 10.35 


Reverse Voltage Vp (IR = 10 pA): 15 V 
Reverse Current Ip (Vp = 12 V): 20 nA 


Typical Performance Data 
100.0 


iN 


YI 


10.0 


Capacitance (pF) 
Rs (Q) 


LIN | 
VAIN) Xf 


SMV1236 


SEEN 


SMV 1237 
0.1 0 
0 1 2 3 4 5 
Reverse Voltage (V) Reverse Voltage (V) 
Capacitance vs. Reverse Voltage Series Resistance vs. Reverse Voltage 
@ 500 MHz 


Percentage Change (%) 
Percentage Change (%) 


-40 = -20 0 20 40 


80 
Temperature (°C) Temperature (°C) 
Relative Capacitance Change Relative Series Resistance Change 
vs. Temperature vs. Temperature @ 500 MHz 
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Hyperabrupt Tuning Varactors SMV1232—SMV1237 


Typical Capacitance Values 


SS A Tc 
2 
Oc 


a 
KC 
TC 
A 


SPICE Model 
coy Wigee| ad | 49 
DIODEM 
Is = 1.00e-14 SMV1234 | 875 | | 28 | 
et SMvi235| 16.13 | 80 | 
N= ‘ 
Lae smvi236| 21.63 | 80 | 
Cio = Cuo 1236} 21.63 
RES W=Vy 
Rs Eg =1.11 1. Values extracted from measured performance. 
R=Rs CAP lle 3 2. For package inductance (Ls) refer to package type. 
Cp AL 4 3. For more details refer to the “Varactor SPICE Models for RF VCO 
DIODE _ C=Cp a a Applications” Application Note. 
Varactor_Diode c=0.5 
AREA = 1 ii 
MODEL = Diode_Model Oo 
MODE = nonlinear Ne =2 
Ike = 0 
Nev = 1 
BVL = 
PORT Tavi =0 
P_Cathode Tnom = 27 
port = 2 Fre = 
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Hyperabrupt Tuning Varactors 


SOT-23 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. = 
0.020 (0.51 mm) REF. —> <q 


0.076 (1.92 mm) REF. 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) 0.044 (1.12 mm) max. | 
8° MAX. 


0.0005 (0.01 mm) MIN. 4 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


if — 
0.045 (1.15 mm) MIN. 7 
UW 


0.010 


(0.25 mm) MIN. 
y+ 0.016 
i. 


(0.40 mm) MAX. 
= 0.063 (1.60 mm) MIN. 
CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


0.053 (1.35 mm) MAX. 


{— 0.008 (0.20 mm) NOM. 


0.006 r] - 0.050 
(0.15 mm) TYP. (1.25 mm) MAX. 
c= 44 
t | = t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


f 0.047 (1.20 mm) MIN. 
y 0.055 (1.40 mm) MAX. 


SMV1232-—SMV 1237 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. : 0.045 (1.15 mm) MIN. 
0.094 . 40 mm) MAX. 4 0.053 (1.35 mm) MAX. 
| 1 2 
0.014 (0.35 mm) REF. - 


0.026 (0.65 mm) REF. 
0.051 7 .30 mm) REF. 


0.031 (0.80 mm) MIN. 
0.039 (1.00 mm) MAX. 


fx) too 


0.004 (0.10 mm) MIN. 
0.007 (0.18 mm) MAX. | 


cis) ae 8 4 
0.004 (0.10 mm) MIN. 0.000 (0.00 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 
0.010 * 


INDICATOR || 
0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 


N 
0.014 Yl \ 0.035 


(0.35 mm) MAX. + | 4 y (0.90 mm) MAX. 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


° 0.020 
0.003 , (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
———— (0.70 mm) MAX. 
0.008 
(0.20 mm) MAX. 4 \e| wk 
10° MAX. 


Skyworks Solutions, Inc. [781] 376-3000 ¢ Fax [781] 376-3100 e Email sales@skyworksinc.com ¢ www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Hyperabrupt Junction Tuning Varactor 


x 


SKYWORKS 


Features 
M@ Low Series Resistance 


@ High Capacitance Ratio at Low 
Reverse Voltage 


@ Ultra Small SC-79 Package 


M@ Designed for High Volume, Low Cost 
Battery Applications 


@ Available in Tape and Reel Packaging 


Description 

The SMV1238-079 is a silicon hyperabrupt junction varactor 
diode. The specified high capacitance ratio of this varactor 
makes it attractive for wideband VCO applications. 


Electrical Specifications at 25°C 


Parameter 
Reverse Current (Ip) 


Cr @ 28 V, Va = 28 V, F= 1 MHz 


SMV1238-079 


Absolute Maximum Ratings 


Operating Temperature (Top) -55°C to +125°C 


Cr (1.0 V)/Cr (28 V) 
Va = 5 V, F = 500 MHz 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 
60 


50 
40 
30 


20 


Capacitance (pF) 


10 


0 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 
Reverse Voltage (V) 


Capacitance vs. Reverse Voltage 


$C-79 
CATHODE 0.006 (0.15 mm) MIN. 
( 


INDICATOR | ~s 
0.010 ' eo __ 0.028 
(0.25 mm) MIN. —— ~ 0.70 mm) MIN. 
0.014 z a 0.035 


(0.35 mm) MAX. s | y (0.90 mm) MAX. 
—_—_——_ > 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.020 
(0.50 mm) MIN. 
0.028 
(0.70 mm) MAX. 


0.003 

(0.07 mm) MIN. 
0.008 

(0.20 mm) MAX. 4 


‘e/a 4A 
10° MAX. 


SMV1238-079 


Capacitance vs. Voltage 


ee er -°-0 
ee 
ET SR 7 
eT a ae Ae 
Se 


Vr (V) 


RM 

a 

go tt 
a 
se 
SY 
a 
ee ee 


0.5 
1.0 
10 
2.0 
Zo 
3.0 
4.0 
5.0 
7.0 


8.2 
ee Ye 


SPICE Model 
— 


DIODEM 


Ls Diode_Model 
ls = 1.00e-14 


CAP XT =3 
Cp Ke =0 
DIODE C= Cp 
Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 


MODE = nonlinear 


PORT Tayi =0 
P_Cathode Tnom = 27 
port = 2 Fre = 


Part C jo Vy Cp Rs Ls 
Number (pF) | (V) (PF) | (Q) | (nH) 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 
SMV1245-011 


Features 
@ High Tuning Ratio 


@ Low Series Resistance 
M SOD-323 Package 


@ Designed for High Volume, Low Cost 
Applications 


@ Available in Tape and Reel Packaging 


Description 


The SMV1245-011 is a surface mount varactor diode in the . . 
SOD-323 plastic package. It is designed for very low series Absolute Maximum Ratings 


resistance applications such as RF and microwave 
voos 


Electrical Specifications at 25°C 


es 


pF 
ceieeere en Or (1 WICr BV) a 


Sean Volage (Vo in= 101A see a 
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Hyperabrupt Junction Tuning Varactor 


SMV1245-011 


Typical Performance Data 


PTT 
aan _ 
Not EL 


Capacitance (pF) 


AR 
PPMALL 
012 3 4 5 6 7 8 9 10 11 12 


Varactor Voltage (V) 
Capacitance vs. Voltage 


SPICE Model 
P_anode 


DIODEM 
Diode_Model 
ls = 1.00e-14 


CAP Xq = 3 
Cp Kee 


C=C, 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


PORT 
P_Cathode Tnom = 27 
port = 2 Fre = 


Part Cio Vy 
Number (pF) (V) ( 


rsuvizasot] 69 | 35 | a7 | 0 


Capacitance vs. Voltage 


Vr (V) Cr (pF) 
0.5 
1.0 
1.5 
2.0 
25 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.5 
7.0 
1.5 
8.5 
9.5 


re eee ee 2 ee 
a 
ET ee ee 
ee ee 
ey ee ee 


10.0 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


: 0.010 
i (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 


— (0.40 mm) MAX. 


0.053 (1.35 mm) MAX. 


= 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


CATHODE 
INDICATOR 


_— 0.008 (0.20 mm) NOM. 


0.006 yr 4 0.050 
(0.15 mm) TYP. 7 (1.25 mm) MAX. 
<= V4 
t | _ t 0.004 (0.10 mm) MAX. 
0.010 (0.25 mm) MIN. 
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Hyperabrupt Tuning Varactors SKYWORKS 
SMV1247-SMV1255 


Features 
@ Designed for High Volume Commercial 
Applications 


@ High Capacitance Ratio, 
Co.3 w/C4.7v = 12 Typ. 


@ Multiple Packages SOT-23, SOD-323, 
SC-70 and SC-79 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


M@ SPICE Models are Available 
lM Available in Tape and Reel Packaging Absolute Maximum Ratings 


Characteristic 
Reverse Voltage 


(VR) 
Forward Current (I) 


Operating Temperature (Top) 


Description 


The SMV1247—SMV1255 series of silicon hyperabrupt 
junction varactor diodes are designed for use in VCOs with 
low tuning voltage operation. This family of varactors is 
characterized for capacitance and resistance over 
temperature. SPICE models are provided. 


NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMV1247-079LF Lead (Pb)-Free package as 
a green alternative. 


Oe 
swvizerorar | ~SC~CSwiweon | SSC~YSCC‘“‘“‘“*S*sSSC*C‘“‘CSSC*SOC‘CRSSC‘“S 
suvizso.ore | Suviaieoii | smvizison | swviewsana | —~=S*dCS Vaasa | 
Tsuviasiore | suvizstor1 | swviasi-oor |) sSuviaetooe || SMVTRST OTA 
Tsuviessore [| SSSCS~SCS swf 
suvizss.ore | suvizssori | swvizsson | ——~=~SC*dSCS2sso0a | Suviassoma | 
Tisso7mH | tg-t5nh | ten50h | ———S—*d—Citg= ok | Lge tan [igen 


LF denotes Lead (Pb)-Free packaging. 


-55°C to +150°C 
-55°C to +125°C 
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Hyperabrupt Tuning Varactors SMV1247—SMV1255 


Electrical ee at 25°C 


Cr @0.3V Cr @1V|Rs @3V 
Part Say @4.7V @1V Cr @4.7V 


Number <a (pF) (pF) (Ratio) 

[we [wwe [we |e | ye | wm Tm | Toe. [wen [Ty 
weet Pe tae ee eet ae ae 
swviees [iso | | isa as [ae foe | ao a [8700 
—suviews— | 280 | at | 26 | 260 | 12 | a4 | to | tar | 53 | 15 | 600 
[_suvist| 980 | 42 | a4 | 380 | a1 | sao | 110 | 122 | 48 | 13 | 400 
-swvress— [480 | s3 | 43 | 400 | a70 | 7a | 110 [ 123 | a7 [ 12 | 350 | 
-—swviess [sa |e | 52 | sao | 43 | eso | ro | wo | 61 | 10 | 50 


Reverse Voltage Vr (IR = 10 WA): 15 V 
Reverse Current Ip (Vp = 12 V): 20 nA 


Typical Performance Data 
YOO .0 ep 


SSeS SMV 1255 
SSS anprein 
NEASN OT ia wea 


LF 
S 100 See nil 
: SS nee Sa === eONy ee 
® , HUNTS RH 
fan} = [a a a Re ER Oe OS Se ES 0 ee se -— 
3 


SScscs N 
a SMV1 248 


CCCP sMV1247, 


0.1 
0 2.0 4.0 6.0 8.0 
Reverse Voltage (V) Reverse Voltage (V) 
Capacitance vs. Reverse Voltage Series Resistance vs. Reverse Voltage 
@ 500 MHz 


tt ae 
SEHny 45> 2/000 


any 2 AL 
Att 


Percentage Change (%) 
Percentage Change (%) 


-40 =-20 0 20 40 60 80 


Temperature (°C) Temperature (°C) 
Relative Capacitance Change Relative Series Resistance Change 
vs. Temperature vs. Temperature @ 500 MHz 
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Hyperabrupt Tuning Varactors SMV1247-SMV1255 


Typical Capacitance Values 


a 2 
25 

55 
1 YO 
a 
[eo [owe tO CYSoSSiYSCtiC«dSCt“‘ OCC 


SPICE Model Part Cio Vy 
_— Number (pF) (V) 
Diode, Model smviz4s| 39.00 | 17 | 140 | 0 | 15 
N= SMV1251| 60.00 17 14.0 1.3 
Tre0 Smvi25t{ 60.00 | 17 | 140 | o | 13 | 
7 SMV1255 | 82.00 17 13.0 1.0 
RES Wav jsmviess| e200 | 17 | 130 | 0 | 10 | 
Rg i ~ a "1 1. Model was designed to fit measured data in the range of up to 4 V. 
R=Rs CAP KO 2. For package inductance (Ls) refer to package type. 
DIODE Cp A 4 3. For more details refer to the “Varactor SPICE Models for RF VCO 
C=C = seria ‘viet 
Varactor Diode P Fo =0.5 Applications” Application Note. 
AREA = 1 ae 
MODEL = Diode_Model oe 
MODE = nonlinear Nr =2 
Ikr = 0 
Nev = 1 
BVL = 
PORT Tayi =0 
P_Cathode Tnom = 27 
port = 2 Fre =1 
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Hyperabrupt Tuning Varactors SMV1247-SMV1255 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 
Tsmax to TL 

Ramp-up Rate 3°C/Second Max. 
Time Maintained Above: 

Temperature (T_) 183°C 217°C 


Time (ti 60-150 Seconds 60-150 Seconds 


) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


Tp }--------------------------------- 


Critical Zone 
TL to TL 


TL Foor tr rt rte cme crc errr rrr 

Tsmax Sp cies cia as ee Ee ets ms tae tse it tuss ett nee ast ss Sn os cle 4s cs amos 
E 
= 
© 
oF) 
a. 
6 Tsmin}| fe 

Preheat 
25°C 
=< $25 Cio Pesdk ———._.._.__» 
eS 
Reference JEDEC J-STD-020 
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Hyperabrupt Tuning Varactors 


SOT-23 


0.110 (2.80 mm) MIN. > 


0.120 (3.04 mm) MAX. 0.012 (0.30 mm) MIN. 


0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. —- 
0.020 (0.51 mm) REF. —> <_— 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. | 


0.008 (0.20 mm) MAX. 0.044 (1.12 mm) MAX. 
8° MAX. 


——w foro 
wy L 4 0.0005 (0.01 mm) MIN. _}t 


4 
0.022 (0.55 mm) REF. 0.004 (0.10 mm) MAX. 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


| 0.010 
acpecasi (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. |, VY  oot6 
7 


0.053 (1.35 mm) MAX. TF (0.40 mm) MAX. 


= 


~ 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 


INDICATOR 


{— 0.008 (0.20 mm) NOM. 


0.006 TH b 0.050 
(0.15 mm) TYP. a | i .25 mm) MAX. 
| _ t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


40 


4 0.047 (1.20 mm) MIN. 
_y 0.055 (1.40 mm) MAX. 


SMV1247-SMV1255 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. : 0.045 (1.15 mm) MIN. 
0.094 a 40 mm) MAX. 4 0.053 (1.35 mm) MAX. 
H 1 2 
0.014 (0.35 mm) REF. - 


0.026 (0.65 mm) REF. 


0.051 = .30 mm) REF. 
0.004 (0.10 mm) MIN. 


0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. ] 


0.039 (1.00 mm) MAX. 


f ae 


ea] ‘ 4 
0.004 (0.10 mm) MIN. 0.000 (0.00 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR | a 
0.010 ' ———— _ 0.028 
(0.25 mm) MIN. —— : (0.70 mm) MIN. 
0.014 a a a 0.035 


(0.35 mm) MAX. (0.90 mm) MAX. 


— —_ 
0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


; 0.020 
0.003 , (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 — (0.70 mm) MAX. 
(0.20 mm) MAX. ‘ ‘a | awh 
10° MAX. 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1265-011 
Features 
@ High Tuning Ratio 
@ Low Series Resistance 
M@ SOD-323 and SC-79 Packages 


@ Designed for High Volume, Low Cost 
Applications 


M@ Available in Tape and Reel Packaging 


Description 


The SMV1265-011 is designed for very high capacitance ; i 
tuning ratio while having low series resistance, which makes Absolute Maximum Ratings 


this device especially attractive for wide band VCO Characteristic 
applications. Forward Current (Ir) 
Power Dissipation (Pp) 
Storage Temperature (Tst) 
Operating Temperature (Top) 


Electrical Specifications at 25°C 


Cr @1V, Va =1V,F=1 MHz . 
| 


SOD-323 
@ SMV1265-011 


Le = 1.5 nH 


¢ Available through distribution. 
For other packages or configurations, 
please contact the factory. 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


100.0 GRRRRRES== SEE EEE 
2 a oe 


LL 

S 10.0 eR EEE 
® 

O 

Cc 

x 

‘Oo 

© SSS SS 
© eS ee ee ee ee ee ee ee ee ee 


1 


Ok 

SHRREAARTRER EREDAR ORR 

ULE EEE EEE EE 

0 5 10 15 20 25 
Voltage (V) 


Capacitance vs. Voltage 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


<—_—_ — 
' 0.010 
aes {_ (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. —L 0.016 


0.053 (1.35 mm) MAX. — (0.40 mm) MAX. 


— 
S 


i 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 


INDICATOR 


0.008 (0.20 mm) NOM. 


30 


0.006 TI b 0.050 
(0.15 mm) TYP. 7 (1.25 mm) MAX. 
Ls +4 
Pe t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SMV1265-011 


Capacitance vs. Voltage 
Vr (V) 


1 ee 
0.5 
3.0 
7.0 


10.0 


SPICE Model 


DIODEM 
Diode_Model 
Is = 1.00e-14 


CAP Xt =3 
Cp r= 


DIODE C=Cp 


Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


PORT 
P_Cathode 
port =2 Free = 

Ss Ls 


Part Cjo Vy Cp R 
Number (PF) | (V) (PF) | (Q) | (nH) 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1281-011 


Features 
M@ High Tuning Ratio 


M@ SOD-323 Package 


@ Designed for High Volume, Low Cost 
Applications 


@ Available in Tape and Reel Packaging 


Description 


The SMV 1281-011 is a surface mount varactor diode in the 
SOD-323 plastic package. It is designed for very high 
Capacitance tuning ratio while having low series resistance, 
which makes this device especially attractive for wideband 
VCO applications. 


Absolute Maximum Ratings 


Electrical Specifications at 25°C 


Capacitance Ratio (CrR) 1 V/20 V ae 
Breakdown Voltage (Vgp) ee a Ee ee ee ee 
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Hyperabrupt Junction Tuning Varactor SMV1281-011 


Typical Performance Data Capacitance vs. Reverse Voltage 


Capacitance (pF) 


0 2 4 6 8 10 12 14 16 18 20 
Reverse Voltage (V) 


Capacitance vs. Reverse Voltage 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


‘ 0.010 
,— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 


0.053 (1.35 mm) MAX. (0.40 mm) MAX. 


1 2 4 


ee ol 


L_ 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


,_ 0.008 (0.20 mm) NOM. 
0.006 , 
(0.15 mm) TYP. 7 


-_ Y 


t | - t 0.004 (0.10 mm) MAX. 
0.010 (0.25 mm) MIN. 


a 0.050 
(1.25 mm) MAX. 
’ 


DIODEM 
Diode_Model 
Is = 1.00e-14 
Rs =0 


CAP X71 =3 
Cp Ke =0 


DIODE CaCp | AF=t 


Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


PORT 
P_Cathode TNnom = 27 


port = 2 Fre = 1 
Part C jo Vy Cp Rs Ls 
Number (pF) | (V) (pF) (Q) | (nH) 


rsuviaai-ori | is | 4 | 6 [ow] 17 | 12” 
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Hyperabrupt Junction Tuning Varactor 


a 


SKYWORKS 


Features 
@ High Tuning Ratio 


M@ SOD-323 Package 


@ Designed for High Volume, Low Cost 
Applications 


M@ Available in Tape and Reel Packaging 


Description 

The SMV1283-011 is a surface mount varactor diode in the 
SOD-323 plastic package. It is designed for very high 
capacitance tuning ratio while having low series resistance, 
which makes this device especially attractive for wideband 
VCO applications. 


Electrical Specifications at 25°C 


Parameter 
Reverse Current (Ip) 


SMV1283-011 


Absolute Maximum Ratings 


Forward Guret( 
Power Dissipation (Pp) 250 mW 


Storage Temperature (TsT) -55°C to +150°C 


-55°C to +125°C 


Characteristic 


Operating Temperature (Top) 


VR =26V 
Cr @1V,VR=1V,F=1 MHz 


Cr @ 26 V, Vp = 26 V, F=1 MHz 


Capacitance Ratio (Ctr) 
Series Resistance (Rs) 
Breakdown Voltage (Vgr) 


Cr (1 V)/Cr (26 V) 
Vr = 1V, F = 500 MHz 


la= 10 pA 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


100.0 


Capacitance (pF) 


Varactor Voltage (V) 
Capacitance vs. Voltage 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


<———. — 
: 0.010 
— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 


0.053 (1.35 mm) MAX. (0.40 mm) MAX. 


24 
lee 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


,_ 0.008 (0.20 mm) NOM. 


0.006 a 0.050 
’ 


(0.15 mm) TYP. 7 


a Y 


t | _ t 0.004 (0.10 mm) MAX. 
0.010 (0.25 mm) MIN. 


(1.25 mm) MAX. 


SMV1283-011 


Capacitance vs. Voltage 


0.6160 
0.6060 


0.6040 


PORT 

P_anode 

port = 1 
DIODEM 
Diode_Model 
Is = 1.00e-14 
Rs =0 

N=1 

Tr =0 

Cjo = Cyo 
M=M 


CAP X= 3 
Cp r= 


DIODE C= Ge 
Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 


MODE = nonlinear 


PORT 
P_Cathode Tnom = 27 
port = 2 Fre = 


Part Cio Vy Cp Rs Ls 
Number (pF) | (V) (PF) | (Q) | (nH) 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV2022-SMV2023 


Features 
M@ Low Series Resistance 


@ High Capacitance Ratio at Low 
Reverse Voltage 


@ SOT-23 Single and Common Cathode 


@ Designed for High Volume, Low Cost 
Battery Applications 


M@ Available in Tape and Reel Packaging 


Description 
The SMV2022 and SMV2023 devices are silicon Absolute Maximum Ratings 

hyperabrupt junction varactor diodes. The specified high 
capacitance ratio and low Rs of these varactors make them 
attractive for low phase noise VCOs in wireless systems. 


Power Dissipation (Pp) 250 mW 
Storage Temperature (Tst) -55°C to +150°C 


Operating Temperature (Top) -55°C to +125°C 


Electrical Specifications at 25°C 


Cr @4V 
Cr @4V Cr @ 20V Cr @ 20V 
Part Number (pF) (pF) (Ratio) Q@4V 


Reverse current Ip (Vp = 16 nA): 50 nA. 
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Hyperabrupt Junction Tuning Varactor SMV2022—-SMV2023 


Typical Performance Data Capacitance vs. Voltage 


NTT 
MONTE TTT 
NUN UTE 
NUN 
LLIN | Newvaoes | tL | 


LUNN TEE 
San8 


Capacitance (pF) 
NO wo ££ Oo (o>) N (ee) 


~ 


* TT stwvaces STEREO 
PLE EEL 
0 5 10 is 20 

Reverse Voltage (V) 

Capacitance vs. Voltage 


SPICE Model 


DIODEM 
Diode_Model 
ls = 1.00e-14 
Rs =0 

N= 1 

Tr=0 

CJo = Cyo 
M=M 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


Nov= SOT-23 


Neve = 0.110 (2.80 mm) MIN. —> 
PORT Tav1 =0 0.120 (3.04 mm) MAX. 0.012 (0.30 mm) MIN. 
P_Cathode Tnom = 27 | 0.020 (0.50 mm) MAX. 
3 


port = 2 Fre = 


Part C jo Vy Cp Rs Ls 

Number (pF) | (V) (pF) | (Q) | (nH) 
0 eC 
~sinvaoes [i223 [ao [ta [op a6 [5 


0.083 (2.10 mm) MIN. 


0.047 (1.20 mm) MIN. 
0.104 (2.64 mm) MAX. 


y 0.055 (1.40 mm) MAX. 


0.037 (0.95 mm) REF. 
0.020 (0.51 mm) REF. —> 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) max. | 
8° MAX. 


Ly ot 
L 4 0.0005 (0.01 mm) vin * 


004 (0.1 
0.022 (0.55 mm) REF. 0.004 (0.10 mm) MAX 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1263-079 


Features 
@ High Capacitance Ratio at Low 
Reverse Voltage 


@ Ultra Small SC-79 Package 


M@ Designed for High Volume, Low Cost 
Battery Applications 


M@ Available in Tape and Reel Packaging 


Description 
The SMV 1263-079 is a silicon hyperabrupt junction varactor 
diode specifically designed for 3 V platforms. The specified Absolute Maximum Ratings 


high capacitance ratio and low Rs of this varactor make it : 
attractive for low phase noise VCOs in wireless systems up 
Forward Current (I 
( 
( 


to and beyond 2.5 GHz. Applications include low noise and 

wideband UHF and VHF VCO for GSM, PCS, CDMA and 

analog phones 
Operating Temperature (Top) 


Electrical Specifications at 25°C 


Parameter Condition 


YWo= 18¥ 
Cr @ 0.5V, Vy =0.5V, F=1 MHz 


Cr @ 25V, VR =2.5V, F=1 MHz 


Cr (0.5 V)/Cr (2.5 V) 


VR =1V, F = 900 MHz 
Breakdown Voltage (Vgr) IR=10uA 
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6.00 


3.00 


Capacitance (pF) 


Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


Varactor Voltage (V) 
Capacitance vs. Voltage 


Percentage of Variation (%) 


SC-79 


-40 = -20 0 20 40 60 80 
Temperature (‘C) 
Relative Capacitance 
Change vs. Temperature 
CATHODE 0.006 (0.15 mm) MIN. 
INDICATOR | ah 
0.010 ¢ || + 0.028 
ee — sg ~ ale 
(0.35 mm) MAX. A | TL. } (0.90 mm) MAX. 
t  —$$—$——_| 7 
0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 
0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 
0.020 
0.003 a (0.50 mm) MIN. 
(0.07 mm) MIN. y_ 0.028 
0.008 — (0.70 mm) MAX. 
(0.20 mm) MAX. 4 \a| a 
10° MAX. 


SMV1263-079 


Capacitance vs. Voltage 


[oo CT C(t 


SPICE Model 


DIODEM 
Diode_Model 
Is = 1.00e-14 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


PORT 
P_Cathode Tnom = 27 
port = 2 Fre =1 


Part CJo Vy Cp Rs Ls 
Number (pF) (V) (pF) (Q) | (nH) 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1269-074 


Features 
@ High Capacitance Ratio 


@ Ultra Small Size SC-70 Package 


M@ Designed for High Volume, Low Cost 
Battery Applications 


@ Available in Tape and Reel Packaging 


Description 


The SMV1269-074 is a dual silicon hyperabrupt junction 
varactor diode in a common cathode configuration 
specifically designed for battery operation. The specified 
high capacitance ratio and low Rs of this varactor make it 
appropriate for low noise VCOs used at frequencies in 
wireless systems to beyond 2.5 GHz. Applications include 
low noise and wideband UHF and VHF VCO for GSM, PCS, 
CDMA and analog phones. 


Absolute Maximum Ratings 


Electrical Specifications at 25°C 


Capacitance Ratio (CTR) Cr (0.5 V)/Cr (2.5 V) 
Breakdown Voltage (Var) IR=10uA 


(IR) 
(Cr) - 
Capacitance (Cr) Cr @ 25 V, Va=2.5V,F=1 MHz 
io ( 
, (R 


Common Cathode Configuration 


ras 
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Hyperabrupt Junction Tuning Varactor SMV1269-074 


Typical Performance Data Capacitance vs. Voltage 


18.0 
16.2 
14.6 
13.2 
11.9 


Capacitance (pF) 


Voltage (V) 
Alpha Varactor (SMV1269-074) 


3) 

Ty 

aS IVANEANVONHVONNOOINGRY Gaba 
CTT ne 25 


2 
ATE iE 
ps 
LNA THURARAEAELE? cP eS 
LL 
; TTETTITTLLGeA TT TTT TT TITTTIT 
Ie? TLE 


Percent of Variation (%) 


55505 


3 Hee LEE 
4 LULL LUELLA EEL EE 
40-20 0 20 40 60 80 
Temperature (°C) 
Relative Capacitance SPICE Model 


Change vs. Temperature 


DIODEM 
Diode_Model 
Is = 1.00e-14 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. — ne 
0.016 (0.40 mm) MAX. 3 RES 


0.071 (1.80 mm) MIN. FF 0.045 (1.15 mm) MIN. A=R- 
0.094 (2.40 mm) MAX. 0.053 (1.35 mm) MAX. 
y DIODE 


a Varactor_Diode 

0.014 (0.35 mm) REF | AREA =1 _ 

be 0.026 (0.65 mm) REF. MODEL = Diode_Model 
MODE = nonlinear 


— 
Nh 


0.051 (1.30 mm) REF. 
0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. | 


PORT = 
y P_Cathode Tnom = 27 
= lade a E. port = 2 Fee = 1 
0.004 (0.10 mm) MIN. 0.000 (0.00 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. Part 


Number 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1270-079 


Features 
Mi High Capacitance Ratio 


@ Ultra Small Size SC-79 Package 


@ Designed for High Volume, Low Cost 
Battery Applications 


M@ Available in Tape and Reel Packaging 


Description 

The SMV 1270-079 is a silicon hyperabrupt junction varactor 
diode specifically designed for battery operation.The 
specified high capacitance ratio and low Rg of this varactor 
make it appropriate for low noise VCOs used at frequencies 
in wireless systems to beyond 2.5 GHz. Applications include 
low noise and wideband UHF and VHF VCO for GSM, PCS, 
CDMA and analog phones. 


Absolute Maximum Ratings 


Electrical Specifications at 25°C 


Cr @ 05V, Va=05V, F=1 MHz 


Capacitance Ratio (CTR) Cr (0.5 V)/Cr (2.5 V) 
Series Resistance (Rs) VrR=1V, F =470 MHz 
Breakdown Voltage (Vgpr) IR=10uA 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com ¢ www.skyworksinc.com 53 


Skyworks proprietary information e« Products and product information are subject to change without notice. « Summer 2003 


Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


Capacitance (pF) 


Percent of Variation (%) 


SC-79 


SMV1270-079 


Capacitance vs. Voltage 


SPICE Model 


0 
05 10 18 20 25 $0 35 40 45 5.0 
Varactor Voltage (V) 


Capacitance vs. Voltage 


HOUMA ini 
HUTT a 


DIODEM 
Diode_Model 
ls = 1.00e-14 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


Temperature (°C) 


Relative Capacitance 
Change vs. Temperature 


P_Cathode 
port = 2 


CATHODE Part Cyo 
0.006 (0.15 mm) MIN. 

INDICATOR | le Number (PF) 
0.010 " ‘oo _ 0.028 

(0.25 mm) MIN, — 2 (0.70 mm) MIN. 
0.014 __LAN fa 0.035 

(0.35 mm) MAX. ‘ | | 7 (0.90 mm) MAX. 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


a 
10° MAX. meee 
0.003 (0.50 mm) MIN. 
(0.07 mm) MIN. i 0.028 
0.008 —— (0.70 mm) MAX. 
(0.20 mm) MAX. 4 ‘a/ wl 
10° MAX. 
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Hyperabrupt Junction Tuning Varactor 


x 


SKYWORKS 


Features 
M@ High Capacitance Ratio 


M@ Designed for High Volume 
M@ Available in Tape and Reel Packaging 


Description 


The SMV1470-004 is a dual silicon hyperabrupt junction 
varactor diode in a common cathode configuration. The 
specified high capacitance ratio and low Rs of this varactor 
make it appropriate for low noise VCOs and VCXOs in 
wireless systems. Applications include low noise and 
wideband VCO and VCXO for GSM, PCS, CDMA and 
analog phones. 


Electrical Specifications at 25°C 


SMV1470-004 


Absolute Maximum Ratings 


Reverse Current (Ip) VrR=10V 


| (Cr) 
Cr (Wr BV) | 
Series Resistance Rs) ——~=«d?~SVw=8VF=90MHe | «YS 


Breakdown Voltage (Vpr) IR=10uA 


Common Cathode Configuration 


ras 


10.0 
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Hyperabrupt Junction Tuning Varactor SMV1470-004 


Typical Performance Data Capacitance vs. Voltage 


Crt (pF) 


Vr (V) 


FONTUOTHONTOOUVONHVONRRALLARUOOT 
CET TTT ra et 
LTT | 


VvarR=2.5 V 


ear 


Percent of Variation (%) 


Le aire 
Lea 


OEE SPICE Model 
AA 


ferns : C) 


Relative Capacitance 
Change vs. Temperature 


DIODEM 
Diode_Model 
ls = 1.00e-14 
Rs =0 


SOT-23 RES 


0.110 (2.80 mm) MIN. > R=Rs 
0.120 (3.04 mm) MAX. a I 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. DIODE 
3 Varactor_Diode 
AREA = 1 
0.083 (2.10 mm) MIN. Ft 0.047 (1.20 mm) MIN. MODEL = Diode Model 
0.104 (2.64 mm) MAX. _y 0.055 (1.40 mm) MAX. MODE = nonlinear 


0.037 (0.95 mm) REF. oe 
0.020 (0.51 mm) REF. —> — 


0.076 (1.92 mm) REF. P_Cathode 
port = 2 Fre = 1 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. —_—0.044 (1.12 mm) max. | Part C16 
8° MAX. | 


: oo Number (pF) 
7 “hy 
5. a f 0.0005 (0.01 mm) MIN _f 


0.004 (0.10 mm) MAX. 


0.022 (0.55 mm) REF. 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 


SMV1705 Series 


Features 
@ Designed for High Volume, Low Cost 
Battery Applications 


@ Low Series Resistance 
@ High Capacitance Ratio 


M@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Ultra Small Size SC-79 Package 
@ Available in Tape and Reel Packaging 


Description Absolute Maximum Ratings 


The SMV1705 series are silicon hyperabrupt junction 
20 mA 


aia ane en! designed for He ee Forward Current (Ip) 
e specified hig capacitance ratio an ow Rs of these Power Dissipation (Pp) 
varactors make them appropriate for low noise VCOs used acne 
at frequencies in wireless systems to beyond 2.5 GHz. erage Temperature (Ts7) | BEC to +150 0 +15 
Operating Temperature (Top) -55°C to +125°C 


Applications include low noise and wideband UHF and VHF 
VCO for GSM, PCS, CDMA and analog phones. 


NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMV1705-079LF Lead (Pb)-Free package as 
a green alternative. 


SMV1705-079 


SMV1705-079LF 
Ls = 0.7 nH 


LF denotes Lead (Pb)-Free packaging. 


Electrical Specifications at 25°C 


Revers Curent() Sid SVaeVSSC~SC“*;‘“‘“‘*r OHSS 
(Capactance Ratios) ——«dt~Sr awry) ——SCS*~‘dSCiSSYS CdS 
wd 


8 
Series Resistance (Rs) Vr =1V, F = 470 MHz a 
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Hyperabrupt Junction Tuning Varactor SMV1705 Series 


Typical Performance Data Capacitance vs. Voltage 

+0 ee -) - 
os rs 
| 
ee oe ee) 
ee eee 
po 


Vr (V) 


11.9 


MAM 

0.5 

1.0 

10 
ee 
ee ey 

3.5 f 

4.0 

4.5 

5.0 


Capacitance (pF) 


9.7 
a ee 
a ee ee 


0 
05 10 15 20 25 3.0 35 40 45 5.0 
Varactor Voltage (V) 


Capacitance vs. Voltage 


SPICE Model 
_ oy 
STE all [DE] 
s StL Tait DIODEM 
eve UT MININANOANNVETATOD22222caiI oo ote 
~ LL HU AAT Wan = 4 v | | Nat 
- eer ETT Cio = Cuo 
2 Leer Wev 
D aousae RES i, = o 
a at ELE os ns 
Kr =0 
-40  -20 ) 20 40 #60 80 veretio Hes Fc =05 
Temperature (‘C) NOBEL i Diode_Model ee - a 
Relative Capacitance peers igi sale 
Change vs. Temperature Nav = 1 
BVL = 
Navi = 1 
P_Cathode Lie 
SC-79 port = 2 Fre =1 


CATHODE 0.006 (0.15 mm) MIN. 
INDICATOR >| 


0.010 , SS eS, 
(0.25 mm) MIN. —— 


~~ 
_ 0.028 
(0.70 mm) MIN. 
SS 
0.014 a \ | 0.035 
(0.35 mm) MAX. , | | i (0.90 mm) MAX. 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


Part CJo Vy Cp Rs Ls 
Number (pF) (V) (pF) (Q) (nH) 
za 


3 0.5 | 0.32 | 08 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


° 0.020 
0.003 = en (0.50 mm) MIN. 
(0.07 mm) MIN. 
0.008 (0.70 mm) MAX. 
(0.20 mm) MAX 
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Hyperabrupt Junction Tuning Varactor SMV1705 Series 


Recommended Solder Reflow Profiles 
Profile Feature SnPb Eutectic Assembl Lead (Pb)-Free Assembly 100% Sn 
Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 
Temperature Min. (Tsmin) 100°C 


150°C 


Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 
Tsmax to TL 

Ramp-up Rate 3°C/Second Max. 
Time Maintained Above: 

Temperature (T,) 183°C 217°C 

Time (t,) 60-150 Seconds 60-150 Seconds 


Time Within 5°C of Actual Peak Temperature (tp) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


TP bee ccna mm RR ee ee ee ee ee 


Critical Zone 
TL to TL 


Ty poorer nr ee ee ee - 

Tsmaxx} 
2 
= 
© 
co) 
a. 
© Tsmin} fe 

Preheat 
25°C 
i-inr ‘P25 i 1e Peak ——————— 
he. 
Reference JEDEC J-STD-020 
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Hyperabrupt Junction Tuning Varactor SKYWORKS 
SMV1763 Series 


Features 
™@ Designed for High Volume, Low Cost 
Battery Applications 


M@ Low Series Resistance 


@ High Capacitance Ratio at Low 
Reverse Voltage 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Ultra Small SC-79 Package 
@ Available in Tape and Reel Packaging 


Absolute Maximum Ratings 


Description 


The SMV1763 series is a silicon hyperabrupt junction 
varactor diode specifically designed for 3 V platforms. The 
specified high capacitance ratio and low Rs of this varactor 
make it attractive for low phase noise VCOQOs in wireless 
systems up to and beyond 2.5 GHz. Applications include 
low noise and wideband UHF and VHF VCO for GSM, PCS, 
CDMA and analog phones. 


NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMV1763-079LF Lead (Pb)-Free package as 
a green alternative. 


LF denotes Lead (Pb)-Free packaging. 


Electrical Specifications at 25°C 


Parameter | Conation | in. | 
Revere Gurent() Sid eeCSSCCSC*‘iSC‘CSS 
) 
CrlO5VICr 25V [as [as fT 
Series Ressance (As) —=~S~d~SCWVa=1ViF=90MMe «| SS] 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


10.0 
— 8.0 
tL 
& 
® 6.0 
£ 
& 4.0 
Q. 
(a) 
O 
2.0 
0 
0 1 2 3 4 5 
Varactor Voltage (V) 
Capacitance vs. Voltage 
; | 
oS 
a 4 VvaR=1V 
S 3 | 
= VvaRn=2.5V 
@ 9 
ia) 
- 
6 
rm) 0 
od) 
x -1 
a 
8 2 + 
© 
oO -3 


-40 = -20 0 20 40 60 80 
Temperature (°C) 


Relative Capacitance 
Change vs. Temperature 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR | aan 
0.010 y iN — 0.028 
(0.25 mm) MIN. —— . (0.70 mm) MIN. 
0.014 ¥ \ - 0.035 


(0.35 mm) MAX. + | (0.90 mm) MAX. 
= i 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


SMV1763 Series 


Capacitance vs. Voltage 


G.5 
1.0 
1.0 
2.0 
£0 


SPICE Model 


P_anode 
port = 1 


RES 
Rs 
R=Rs CAP 
Cp 
DIODE Gate 
Varactor_Diode 
AREA = 1 
MODEL = Diode_Model 
MODE = nonlinear 
PORT 
P_Cathode 
port = 2 


Part Cio Vy 
Number (pF) (V) (pF) 
15 


suvi7es [82 | 15 


0g ng 


6.7 
D2 
4.0 
3.2 


DIODEM 
Diode_Model 
ls = 1.00e-14 


; 0.020 
0.003 i (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 aE (0.70 mm) MAX. 
(0.20 mm) MAX. i ‘a /| wl 
10° MAX. 
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Hyperabrupt Junction Tuning Varactor SMV1763 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 
Tsmax to TL 

Ramp-up Rate 3°C/Second Max. 
Time Maintained Above: 

Temperature (T,) 183°C 217°C 

Time (t,) 60-150 Seconds 60—150 Seconds 


Time Within 5°C of Actual Peak Temperature (tp) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


Ye ie aes sas sk sen st Sa aes ca aS en Sa Sw sg ec a , s 


Critical Zone 
TL to TL 


TL ---------- nr rrccrrrrrr 

Tsmax so ae Sa cs cs mes Pins Hoos GR fm Sas ck Set ses, ets fk ns dt a Hts 
© 
= 
c 
© 
Q 
© Tsmin Lc 

Preheat 
25°C 
a—_$_————_—  t25 CtoPeak ——————___»'! 
ie—- 
Reference JEDEC J-STD-020 
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Hyperabrupt Junction Tuning Varactor SKYWORKS | 


SMV1770 Series 


Features 
@ Designed for High Volume, Low Cost 
Battery Applications 


@ Low Series Resistance 
@ High Capacitance Ratio 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Ultra Small Size SC-79 Package 
M@ Available in Tape and Reel Packaging 


Description Absolute Maximum Ratings 


The SMV1770 series is a silicon hyperabrupt junction 
varactor diode specifically designed for battery 
operation. The specified high capacitance ratio and low Rs 
of this varactor make it appropriate for low noise VCOs used 
at frequencies in wireless systems to beyond 2.5 GHz. 
Applications include low noise and wideband UHF and VHF 
VCO for GSM, PCS, CDMA and analog phones. 


| NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMV1770-079LF Lead (Pb)-Free package as 
a green alternative. 


SMV1770-079 
SMV1770-079LF 
Ls = 0.7 nH 


LF denotes Lead (Pb)-Free packaging. 


Electrical Specifications at 25°C 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


Varactor Voltage (V) 
Capacitance vs. Voltage 
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0 UTVEUTAARTSORINORTEOY CAT 
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Temperature (°C) 


Relative Capacitance 
Change vs. Temperature 


Percent of Variation (%) 


| NVA\] J 


cL 
Th 
EL 


SC-79 


CATHODE 9.006 (0.15 mm) MIN. 
INDICATOR 


a = 
0.010 : = i i an 
(0.25 mm) MIN. —— . 70mm ; 
0.014 i a 0.035 


(0.35 mm) MAX. : | 

—_——_—_  — —- > 
0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.028 
(0.70 mm) MAX. 


: (0.90 mm) MAX. 


SMV1770 Series 


Capacitance vs. Voltage 
PC eC 
ee | 


0.5 
pos tw 


SPICE Model 


DIODEM 
Diode_Model 
ls = 1.00e-14 


DIODE 

Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


T 
P_Cathode Tnom = 27 
port = 2 Fre = 1 


BEE 
(PF) | (®) | (nH) 
| 8 | 2 | e4 | oa | 


Part Cio V 
Number (pF) (V) 


J 
SMV1770 12 
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Hyperabrupt Junction Tuning Varactor SMV1770 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 
Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T_) 183°C 217°C 
Time (t,) 60-150 Seconds 60-150 Seconds 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


THR ces es ae pac se gi Te ac ein a penn a Rk a eR 


Critical Zone 
TL to TL 


I Ta etteetcentcentteetientiontienteentiantientietiatantintientientatetnettentiestieatetertedie 

Tsmaxx| Ye 
2 
= 
© 
oy) 
for 
5 Tsmin}| = fe 

Preheat 
25°C 
($$ {25°Cto Peak ————_—_—__+' 
eS 
Reference JEDEC J-STD-020 
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Preliminary 
Hyperabrupt Junction Tuning Varactor SKYWORKS 
SMV1771-079 


Features 
M@ Low Series Resistance 


High Capacitance Ratio 
@ Ultra Small Size SC-79 Package 


@ Designed for High Volume, Low Cost 
Battery Applications 


M@ Available in Tape and Reel Packaging 


Description 


The SMV1771-079 is a silicon hyperabrupt junction varactor . : 
diode specifically designed for battery operation.The Absolute Maximum Ratings 


specified high capacitance ratio and low Rs of this varactor 

make it appropriate for low noise VCOs used at frequencies 
in wireless systems to beyond 2.5 GHz. Applications include 
low noise and wideband UHF and VHF VCO for GSM, PCS, : 

CDMA and analog phones. 


Electrical Specifications at 25°C 


ee 
Reverse Curent (i) ——S«dt SV SCdSSC~C~‘“SC“‘S(C?00~=*«dSCS nk 
eres wer@sy) | 28 | ar 
SofesRosslane (Re) [Va tre a70mie [| oa [08] a 
Breakdownvotage (Vee) «td TOWASSSCdSSCOCSSSSC~‘“sRSC“‘CNNCSCSSCNSC™*W 
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Hyperabrupt Junction Tuning Varactor 


Typical Performance Data 


SMV1771-079 


Capacitance vs. Voltage 


35 
30 
L 
GQ 25 
S 
2 20 
& 
Oo 15 
o 
© 10 
5 
05 10 25 30 35 40 4.5 5.0 
Volts (V) 
Capacitance MEAN Test Data 
C 3 DIODEM 
CATHODE 0.006 (0.15 mm) MIN. on Bae 4a 
INDICATOR | -- Rs =0 
N= 
0.010 ‘| ——_— = 0.028 Tr=0 
(0.25 mm) MIN. —— (0.70 mm) MIN. Cyo = Cyo 
0.014 —_ | 0.035 =M 
(0.35 mm) MAX. ‘ y (0.90 mm) MAX. RES W=W 
_= == pt Rs nap Fs = Al 
-_ T= 
0.060 (1.50 mm) MIN. HSPs Cp ior 0} 
0.067 (1.70 mm) MAX. DIODE C=Cp  Ar=t 
Varactor_Diode Fo =0.5 
0.043 (1.10 mm) MIN. AREA = 1 By =0 
MODE = nonlinear Nu=2 
; 0.020 Ike = 0 
cn“ “oO (0.50 mm) MIN. Nev = 
(0.07 mm) MIN. 0.028 ‘eta 
0.008 _— pee PORT Tai = 
(0.20 mm) MAX. 4 ‘a /| wi P_Cathode en 
10° MAX. port = 2 Fre = 
Part Cio Vy Cp Rs Ls 
Number (pF) (V) (pF) (Q) | (nH) 
smvi77i-o79[ 31 | 12 | 8 | 2 | 04 | 08 | 
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Silicon Hyperabrupt Varactor Diode Chips 


a 


SKYWORKS 


Features 
@ High Q for Low Loss Resonators 


M@ Low Leakage Current 

@ High Tuning Ratio for Wideband VCOs 
mM SPICE Model Parameters 

H Small Footprint Chip Design 


Description 


Skyworks’ product line of silicon hyperabrupt junction 
varactor diode chips are processed using established ion- 
implantation technology resulting in low Rs wide tuning 
ratio devices with high Q values. These planar chips have 
a small outline size (12 x 12 mils nominal) and are fully 


Electrical Specifications at 25°C 
Cy@o0v Cy @4vV 
Part Number (pF)! (pF) 
Typ | Min | Max, 


SMV2019 to SMV2023 


passivated resulting in low leakage current and high 
reliability. These varactor chips are intended for assembly 
in hybrid integrated circuit resonators used in VCOs and 
analog tuned filters. 


1. All capacitance values specified at 1 MHz. 
2.50 MHz Q calculated from 1 GHz Rs and 1 MHz Cy. 


Outline Drawing 
149-801 


ANODE METALIZED GOLD DOT 
0.002 (0.051 mm) DIA. MIN. 


0.010 (0.254 mm) MIN. 
0.014 (0.356 mm) MAX. SQ. 


“\\ 


0.004 (0.127 mm) MIN. 


0.006 (0.152 mm) MAX. CATHODE METALIZED BACK 


CONTACT - GOLD 


3. Vp at 10 LA specified at 22 V Min. 
4. Outline drawing 149-801. 


Absolute Maximum Ratings 


-55°C to +150°C 


-65°C to +200°C 
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Silicon Hyperabrupt Varactor Diode Chips 


Typical Performance Data 


* (TLLLLLLLLLLLLLLLLL 

CCEECCCEEEeeLELELLL 
\ARSR AGS RRR SERRE 
WE smv2023-000 TT] 11111111) 
\/ Smv2022-0001 11 | LLL 
AL] smvaozt-oool TTT TTT TT 
XEINZE[-smv2020-000 11 LLL! 
CNIS [ smvz20i9-000 | | 11111 
NON IN TT TELL 
NS PSE 
SSSEERSE EP EREEEETTT 
LL..______ = 
0 5 10 15 20 

Reverse Voltage (V) 


Capacitance vs. Reverse Voltage 


Capacitance (pF) 


OF NWHB ND N OO 


Typical Capacitance Values 


Peder 
Vr (V)| Cy(pF) | Cy(pF) | Cy (pF) | Cy (pF) —<m (pF) 
30 | ose [tas | 20e [310 | 536 
eo | os7_| oo | var_| ia7 | 366 
so | 058 [os | os? | 125 | 268 
90 | oss | ose | oat | tor | 225 
roo | 020 | 04s | oso | oo | 180 | 
ri4o[ozt_|os4 | oss | 069 | 120 
Se 


SMV2109 to SMV2023 


SMV2020-000 


ine 
— 


Series Resistance (Q) 
wo 


ities. 
= 
— 
me 
L_| 


Reverse Voltage (V) 
Series Resistance vs. Voltage @ 1 GHz 


SPICE Model 


DIODEM 
Diode_Model 
PORT ls = 1.00e-14 
P_anode Rs =Rs 
port = N=1,2 
Tr=0 
RES Cjo = Cyo 
M=M 


Vy=Vy 
Eg=1.11 


DIODE oo 


Varactor_Diode he =i 
AREA = 1 Fo = 0.5 
MODEL = Diode_Model By = 22 
MODE = nonlinear Ipv = 1e-5 
Isp =O 
Nra=2 
Ikr =O 
PORT Nev = 1 
P_Cathode Iavi = 0 
port = 2 Navi = 1 
Tavi =0 
TNnom = 27 


arse 
Number (pF) (V) (Q) 


SPICE model parameters extracted from measured characteristics may not 
reflect exact physical or electronic properties. See application note APN1004. 
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a 


Abrupt Junction Tuning Varactors SKYWORKS 
SMV1405-SMV1419 
Features 
B High Q 
M@ Low Series Resistance for Low Phase 
Noise 


@ Multiple Packages SOT-23, SOD-323, 
SC-70 and SC-79 


M@ Designed for High Volume Commercial 
Applications 


M@ SPICE Models are Available 


Description Absolute Maximum Ratings 


The SMV1405-SMV1419 series of silicon abrupt junction 

varactor diodes are designed for use in VCOs requiring tight Reverse Voltage (Va) 

capacitance tolerances. The low resistance of these Forward Current (i 

varactors makes them appropriate for high Q resonators 

in wireless system VCOs to frequencies beyond 2.5 GHz. iboats a 2 

The devices are characterized for capacitance over Storage Temperature (Ts7) 
Operating Temperature (Top) -55°C to +125°C 


temperature. SPICE models are provided. 


Single Common Cathode Common Cathode 
SC-79 SOT-23 SOT-23 | SC-70 
# SMV1405-079 # SMV1405-001 ee # SMV1405-074 


¢ SMV1417-001 ¢ SMV1417-004 
Ls =1.5nH Ls=1.4nH 


Available through distribution. 
For other packages or configurations, please contact the factory. 
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Abrupt Junction Tuning Varactors SMV1405-SMV1419 


Electrical —— at 25°C 


Cr @0V Rs @ 4V 
Part Saou nee Cr @4V Cr @ 30V 500 MHz ay 
Number —— <n <a one | — a MHz 


SSS 


Reverse Voltage Vp (IR = 10 LA): 30 V 
Reverse Current Ip (V_ = 24 V): 20 nA 


Typical Performance Data 
100.0 


= 
-_— SE 3 3 
. s 2 
3 g, 0 
x s -1 
Q. 1.0 = 
O S ~@ 
oOo -3 
Oo. 
ee ee ee ee eee : 
0.1 5 
-40 -20 20 40 60 80 
Reverse Voltage (V) fiesta (°C) 
Capacitance vs. Reverse Voltage Relative Capacitance Change 


vs. Temperature 


Typical Capacitance Values 


2 eee 
Va 
SO 
Sa 2 
a 
40 
so 
eo 
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Abrupt Junction Tuning Varactors 


SPICE Model 


P_anode 
port = 1 


RES 
Rs 
R=Rs CAP 
Cp 
DIODE Cate 
Varactor_Diode 
AREA = 1 
MODEL = Diode_Model 
MODE = nonlinear 
PORT 
P_Cathode 
port = 2 


| SMV1405_ 405| 2. | 2.92 | 


1. Values extracted from measured performance. 
2. For package inductance (Ls) refer to package type. 


DIODEM 
Diode_Model 
ls = 1.00e-14 
Rs =0 


arson 
Number (pF) (V) (pF) 

(06s | 041 | 005 | 0.80 
swviaos[ 370 [080 [04s | 013 [060 | 


3. For more details refer to the “Varactor SPICE Models for RF VCO 


Applications” Application Note. 


SOT-23 


0.110 (2.80 mm) MIN. > 
0.120 (3.04 mm) MAX. _ l 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. = 
0.020 (0.51 mm) REF. —> —_ 


0.076 (1.92 mm) REF. 


0.003 (0.080 mm) MIN. 
0.008 (0.20 mm) | 
8° MAX. 


tn 


0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


* 0.047 (1.20 mm) MIN. 
4 0.055 (1.40 mm) MAX. 


0.035 (0.89 mm) MIN. 
0.044 (1.12 mm) max. | 


0.0005 (0.01 mm) mint t 


0.004 (0.10 mm) MAX. 


SMV1405—-SMV1419 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 
0.094 My 40 mm) MAX. 


0.045 (1.15 mm) MIN. 
4 0.053 (1.35 mm) MAX. 


2 


The 


0.014 (0.35 mm) REF. a 
0.026 (0.65 mm) REF. 


0.051 = .30 mm) REF. 


0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. 


oa | Pa 4 
0.000 (0.00 mm) MIN. 


0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


’ 0.010 
,_ (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 


0.053 (1.35 mm) MAX. — (0.40 mm) MAX. 


t \ ke 0.063 (1.60 mm) MIN. 
CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


,_ 0.008 (0.20 mm) NOM. 


0.006 + A 0.050 
(0.15 mm) TYP. 7 (1.25 mm) MAX. 
_ _ t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SC-79 


CATHODE 9.006 (0.15 mm) MIN. 


INDICATOR ef 
(0.25 mm) MIN. — “3 (0.70 mm) MIN. 
0.014 \ 0.035 


(0.35 mm) MAX. 4 | (0.90 mm) MAX. 


a 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.022 (0.55 — REF. ; 0.020 
0.003 (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 _ (0.70 mm) MAX. 
(0.20 mm) MAX. A ‘|| at 8 
10° MAX. 
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Abrupt Junction Tuning Varactors 


~ 


SKYWORKS 


Features 
@ High Q 


M@ Low Series Resistance for Low Phase 
Noise 


M@ Multiple Packages: SOD-323 and SC-79 


@ Designed for High Volume Commercial 
Applications 


M@ SPICE Models are Available 


Description 


The SMV1493 and SMV1494 silicon abrupt junction 
varactor diodes are designed for use in VCOs requiring 
tight capacitance tolerances. The low resistance of these 
varactors makes them appropriate for high Q resonators 
in wireless system VCOs to frequencies beyond 2.5 GHz. 


ee 


¢ Available through distribution. 
For other packages or configurations, 
please contact the factory. 


Electrical Specifications at 25°C 


Part 
Number 


SMV1493 
SMV1494 


Reverse Voltage Vp (IR = 10 WA): 12 V 
Reverse Current Ip (VR = 10 V): 20 nA 


SMV1493-SMV1494 


Absolute Maximum Ratings 


Characteristic 


Forward Current (I¢) 


Operating Temperature (Top) 


-55°C to +125°C 
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Abrupt Junction Tuning Varactors SMV1493-SMV1494 


Typical Performance Data Capacitance vs. Reverse Voltage 


SMV1493 SMV1494 
Cr (pF) Cr (PF) 


K New 
i -— 
pS fe 
0 
eC: 
0 2 4 6 8 
Reverse Voltage (V) 
Capacitance vs. Reverse Voltage 


Capacitance (pF) 


10 


SPICE Model 


PORT 
DIODEM 


Diode_Model 
ls = 1.00e-14 


CAP Xt = 3 
Op P= 


DIODE C=Op 


Varactor_Diode 

AREA = 1 

MODEL = Diode_Model 
MODE = nonlinear 


PORT Tayi =0 
P_Cathode Tnom = 27 
port = 2 Fre = 


wel BBL TSB 
Number | (pF) (V) (pF) (Q) 

svias3 [20 | 063 | o47 | 0 | 050 | 
swviaea | 58 [063 | 047 | 0 | 045 


1. Values extracted from measured performance. 

2. For package inductance (Ls) refer to package type. 

3. For more details refer to the “Varactor SPICE Models for RF VCO 
Applications” Application Note. 
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Abrupt Junction Tuning Varactors 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


‘ 0.010 
{— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 


0.053 (1.35 mm) MAX. 


_— 


CATHODE 
INDICATOR 


4 


i 0.008 (0.20 mm) NOM. 


0.006 TI ks .0.050 
(0.15 mm) TYP. (1.25 mm) MAX. 
a i 4 
tl t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


(0.40 mm) MAX. 


Pa 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


SMV1493-SMV 1494 


SC-79 


CATHODE 0,006 (0.15 mm) MIN. 
INDICATOR 


TT 
0.010 t 0.028 
(0.25 mm) MIN. —— . (0.70 mm) MIN. 
0.014 N 0.035 


(0.35 mm) MAX. 4 | | : (0.90 mm) MAX. 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


; 0.020 
0.003 . (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 ee (0.70 mm) MAX. 
(0.20 mm) MAX. A ‘a | wl 
10° MAX. 
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GaAs Hyperabrupt Junction 
Varactor Diodes 


~ 


SKYWORKS 


Features 
M@ Constant Gamma of 1.0 and 1.25 


@ Highly Linear Frequency Tuning 
H Constant Modulation Sensitivity 


@ Lower Series Resistance and Higher Q in 
Comparison to Equivalent Silicon 
Hyperabrupt Varactors 


Description 

This series of GaAs hyperabrupt varactor diodes features 
a constant gamma of 1.0 and 1.25, which allows for a 
relatively linear frequency tuning for VCOs, modulators and 
tunable filters. Varactors in this series are grown by MBE 
(Molecular Beam Epitaxy), which allows monolayer 
control of the doping profile. This translates to superb wafer- 
to-wafer uniformity. The series resistance is lower, and Q 
is higher when compared to an equivalent silicon 
hyperabrupt varactor. These diodes are suited for 
applications at X band frequencies and above, where wide 
change in frequency is desired. However, in certain 
applications the GaAs hyperabrupt varactor exhibits a 
higher surface noise in comparison to an equivalent silicon 
varactor. 


Absolute Maximum Ratings 


Forward Current (I¢) 100 mA 


Power Dissipation at 25°C 


Characteristic 


250 mW 
-55°C to +150°C 
Storage Temperature (Tst) -65°C to +200°C 


Operating Temperature (Top) 


GMV7811, GMV7821 
GMV9801, GMV9821, GMV9822 


Flip Chip > 


Outline Drawings 
540-011 


0.026 (0.66 mm) 
+ 0.001 (0.025 mm) 


+ 0.001 (0.025 mm 


=__—_—_—_—_______® 


0.013 (0.33 mm) 
( ) 


0.008 (0.20 mm) 
+ 0.001 (0.025 mm) 0.013 (0.33 mm) 
+ 0.001 (0.025 mm) 
) 


0.005 (0.138 mm) —> <= 
+ 0.001 (0.025 mm) | 


0.004 (0.10 mm) 
+ 0.001 (0.025 mm) 
MAX. 


150-808 


METALLIZED GOLD DOT 

0.0011 (0.0279 mm) 
MIN. DIA. 0.010 (0.25 mm) 

+ 0.001 (0.025 mm) 


4 


0.010 (0.25 mm) x = 


+ 0.001 (0.025 mm) 


METALLIZED BACK E; 


CONTACT GOLD 0.005 (0.13 mm) NOM. 
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GaAs Hyperabrupt Junction Varactor Diodes GMV7811, GMV7821, GMV9801, GMV9821, GMV9822 


Electrical Characteristics 


GaAs Hyperabrupt Junction Varactor Chips 
Gamma = 1.0 


Typical Vol Junction 
ypical Voltage Capacitance Cy @2vV Outline 


Part é Range . Gamma Cy) @4V C;@12V Drawing 
Number (V) (pF) (Ratio) Number 


Typical Voltage Junction Cy@2Vv_ Outline 
Part @ bi WA | @ ‘< 4V | Range of Gamma Capacitance C;@12V Drawing 
Number a as (V) (Ratio) Number 


GaAs Hyperabrupt Junction Varactor Flip Chips 
Gamma = 1.0 


Junction 
Ff? B R Capacitance Cy@2v Outline 
Part C) @4V C)@12V Drawing 
Number (Ratio) Number 


Junction 
Capacitance Cy@2v Outline 


Part C;@4vV Cy; @ 12V Drawing 


Number (Ratio) Number 


win. | Max. | Min — 
7 euiveszi-coo |e | 100 ~~ 09 | o# | a0 | sar 
[~emvesze000 |e | 100 | oa | 06 | ass | sss | 600 | swoon 
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GaAs Hyperabrupt Junction Varactor Diodes 


Typical Capacitance Values 


Va 
co [tse [ve | ts [tor [18 | 
6 [os [ozs [oar | om | ose | 
—s[ oz [oi [oso | ore | 026 
es [0a [ois | oar | oi | 02s | 


GMV7811, GMV7821, GMV9801, GMV9821, GMV9822 


SPICE Model 


DIODEM 
Diode_Model 
PORT ls = 1.00e-14 > 0.5e-12 
P_anode Rs =0 
port = 1 N=1 
Tr=0 
CJo = Cyo 
M=M 
Vy=Vy 
Eg = 1.11 > 1.43 
CAP XTi =3>2 
Cp = 
C=Cp 


RES 
Rs 
R=Rs 


DIODE 
Varactor_Diode 
AREA = 1 
MODEL = Diode_Model 
MODE = nonlinear 


PORT Tayi =0 
P_Cathode Tnom = 27 
port = 2 Fre = 


ce a [| | 
Number (pF) (V) (pF) 


1. Values extracted from measured performance. 
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Silicon Step Recovery Diode Chips 


> 


SKYWORKS | 


Features 
M For Frequency Multiplying and Pulse 
Shaping 


@ Fast Transition Time for Multiplication to 
18 GHz 


M@ Long Carrier Lifetime for Inout Frequencies 
Below 50 MHz 


M@ Rugged, Passivated Chip Design 


Description 

Skyworks’ product line of silicon step recovery diode chips 
are designed for use in high order frequency multiplier, 
comb generator and pulse shaping applications. These 
mesa designed chips have a small outline (12 x 12 mils 
nominal) and are fully passivated resulting in low leakage 
current and high reliability. The CVB1031-000 may be used 
at input frequencies below 50 MHz and will generate 
harmonics beyond 12 GHz. The CVB1151-000 may be 
used at input frequencies below 100 MHz and will generate 
harmonics beyond 18 GHz. 


Electrical Characteristics at 25°C 


1. Breakdown voltage specified at 10 LA. 

2. Capacitance specified at 1 MHz. 

3. Carrier lifetime specified at 10 mA. 

4. Transition time specified at Va = 10 V and Ir = 10 mA. 

5. Cutoff frequency calculated from C) @ 6 V and Rg at 100 mA, 100 MHz. 


Carrier | Transition Cutoff 
Lifetime Time Frequency 
(nS) (pS) (GHz) 


min [Max | Min. | Typ. | Typ 


Breakdown 
Part Voltage Cy) @6V Cy) @0V 
Number (V) (pF) (pF) 
Ming | Max, | Typ. 


CVB1031 and CVB1151 


Absolute Maximum Ratings 


Output 
Frequency; Outline 
(GHz) Drawing 
Typ 


Input 
Frequency 
(MHz) 
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Silicon Step Recovery Diode Chips 


Typical Performance Data 
0.6 


\cvet 031-000 


Nb eee eeenenee 
| TA 


ea 


CVB1151-000 


Capacitance (pF) 
© 
w 


Reverse Voltage (V) 
Capacitance vs. Reverse Voltage 


Outline Drawing 


ANODE 
METALIZED 
GOLD DOT 
0.010 (0.251 mm) MIN. 
0.014 (0.356 mm) MAX. SQ. 
150-801: 
0.002 (0.051 mm) MIN. 
150-806: 
0.0011 (0.028 mm) MIN. 
— << 
0.004 (0.127 mm) ae 
0.006 (0.152 mm) MAX. 
} <— SILICON 


CATHODE METALIZED BACK 
CONTACT GOLD 


Bonding Pad Chip Size (In.) 


150-801 0.002 (Min.) 0 .010 0.014 
150-806 0.0011 (Min.) 0.010 0.014 


CVB1031 and CVB1151 


SPICE Model 
[DE] 


DIODEM 
Diode_Model 
ls = 1.00e-14 > 0.5e-12 


Vy= - 


CAP Xr = 3 +2 


DIODE 
Varactor_Diode 
AREA = 1 
MODEL = Diode_Model 
MODE = nonlinear 


PORT Tayi =0 
P_Cathode Tnom = 27 
port = 2 Fre = 


1.00E-05 1.00E-05 
ee ee es 


SPICE model parameters extracted from measured values may not reflect 
exact electronic or physical properties. See application note APN1004. 
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PIN Diodes 


Application/Selection Guide 


New PIN Diodes Designed for Modules 


Market Function 
Handset T/R Switch 
Band Select Switching 
Handset VCO 
Handset PA 
PIN Diodes 
Market Function 


Handsets (400 MHz to 2.4 GHz) 


T/R Switching 


VCO Band Switching 

Large Signal Switching 
Base Station (400 MHz to 2.4 GHz) 

Attenuator 
Set Top Converter 
(NB/DBS 
CATV Distribution 
cary 
Telemetry 
Wireless Meter Reader 
Electronic Toll Collection (ETC) 
Cordless Phones 
Pagers 
WLAN 


Suggested Part Number 


SMP1340-099, SMP1340-050 
SMP1353-050 


SMP1340-050, SMP1340-099 
SMP1320-099, SMP1340-099, SMP1340-050 
SMP1340-099, SMP1340-050 


Suggested Part Number 


SMP1340-079, SMP1320-079, SMP1320-017 
SMP1320-079, SMP1322-079 
SMP1352-079 


SMP1340, SMP1321 Series 
SMP1302 Series, SMP1304 Series, SMP1307 Series 


SMP1321 Series 

SMP1321-003, SMP1321-004, SMP1321-005 
SMP1304 Series, SMP1307 Series 

SMP1320 Series, SMP1352 Series 
SMP1322-011 

SMP1320-079, SMP1320-011 

SMP1320-079 

SMP1320 Series, SMP1340 Series, SMP1321 Series 
SMP1320-079, SMP1322-079 

SMP1340-079 

SMP1321-508, SMP1340-508, SMP1340-050 
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PIN Diode Chips Supplied on Film Frame SKYWORKS 


Features 
M@ Designed for High Performance Switch and 
Attenuator Applications 


m@ Preferred Device for Module Applications 


@ PIN Diodes Supplied 100% Tested, Sawn, 
Mounted on Film Frame 


@ Low Cost 


Description 
The SMP series of PIN diodes are designed for high 
volume switch applications from 10 MHz to beyond 2 GHz. Absolute Maximum Ratings 


The low current, low capacitance performance of these 
diodes makes the SMP series particularly suited for cial anlatin 


battery-operated circuits, power amplifier modules, VCO, 
T/R switches and other applications. The SMP1302-099 Power Dissipation @ 25°C 250 mW 
at the Base of the Chip 


and SMP1304-099 parts are designed as a low distortion 
attenuator used in TV distribution and cellular base station 


applications. 


Electrical Specifications at 25°C 


Typical Carrier 
Part in. = Typ. Ve Lifetime 
Number @ Ir = 10 mA lpr =10 mA 
(mV) (nsec) 


Attenuator Applications 


SMP1304-099 0.15 @ 30V 


The above PIN diode chips are processed on 100 mm silicon wafers, 100% DC tested, sawn and shipped on 6" film frame hoops. 
Chip Dimensions 


Electrical rejects are identified with black ink. 
Quantity of Good Diodes Per Wafer Bonding Pad Chip Size 
PartNumber [| Min. =| ~——SsNom. | —_Nominal (In, Nominal (In.) 
SMP1320-099 40,000 46,000 0.003 + 0.0003 0.0135 + 0.001 0.0055 + 0.0005 


SMP1322-099 40,000 46,000 0.0075 + 0.0003 0.0135 + 0.001 0.0055 + 0.0005 
SMP1340-099 65,000 72,000 0.003 + 0.0003 0.0110 + 0.001 0.0055 + 0.0005 


Chip Height 
Nominal (In.) 


SMP 1353-099 65,000 72,000 0.008 + 0.0005 0.0110 + 0.001 0.0055 + 0.0005 
SMP1302-099 40,000 46,000 0.0085 + 0.0005 0.0135 + 0.001 0.0055 + 0.0005 
SMP1304-099 40,000 46,000 0.0085 + 0.0005 0.0135 + 0.001 0.0100 + 0.0010 
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PIN Diode Chips Supplied on Film Frame 


Typical Performance Data at 25°C 
SMP1320 SMP1322 


=> SS Seiten amma eos 1 reeeeoe 
G TN 0 a el 
: on nn 2 10 Si mimi i 
3 ENSESSTSHE SS s SSS SSE 
D it St 2 
2 Saints st a Tn SCT 
= © ae 
a D EEE Erte 
dp) ht mauees 
i Prt 
0.01 0.1 1 10 100 0.01 0.1 1 10 100 
Forward Current (mA) Forward Current (mA) 
Series Resistance vs. Series Resistance vs. 
Forward Current @ 100 MHz Forward Current @ 100 MHz 
100 100 
x x 
€ 10 £ 10 
5 5 
2 2 
iq) cq) 
E 0.1 E 0.1 
0.01 ot 
400 500 600 700 800 900 1000 200 400 600 800 1000 
Forward Voltage (mV) Forward Voltage (mV) 
DC Characteristic DC Characteristic 
1.5 
iL iL 
= S 1.0 
S rs 
c = 
(40) 
oS. (oe 0. 
§ gs °° 
0 
0 5 10 15 20 25 30 35 
Reverse Voltage (V) Reverse Voltage (V) 
Capacitance vs. Reverse Voltage Capacitance vs. Reverse Voltage 
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PIN Diode Chips Supplied on Film Frame 


Typical Performance Data at 25°C 


SMP1340 
100 =e 
o 
® 
= 0 ec =<=ss———— = == See eee 
: a“ ii —— SS rir ann 
PEt 
3 Se 
a5 FET 
0.01 0.1 1 10 100 


84 


Capacitance (pF) 


Forward Current (mA) 


Forward Current (mA) 


Series Resistance vs. 
Forward Current @ 100 MHz 


Gani fand fond TOnHHO00/AusiOGIE 


400 500 600 700 800 900 1000 

Forward Voltage (mV) 

DC Characteristic 
0.20 
0.15 
0.10 
0.05 
) 


0 5 10 15 20 25 30 
Reverse Voltage (V) 


Capacitance vs. Reverse Voltage 


SMP1353 


Series Resistance (Q) 


Forward Current (mA) 


Capacitance (pF) 


1 000 ——— 


100 = 


eee as SS 
=i} HH i 


10 Str tt 


Sere Se SS ee ee eee ee 
SS Se Ss OS a oon oD cl 
ee ee ee 8 ee eee meses 


EE Ns SSettie 
att 
{ Seiad mts 


0.1 EH 


0.01 0.1 1 10 100 
Forward Current (mA) 


Series Resistance vs. 
Forward Current @ 100 MHz 


100 


Sy (aS Se GP a Gl Oo 
oe ee 


COCOA 


- GnnHaniTaniTOOiTOOAD<AviONia 


V = 
BREE EEE EEE EE 


CECE EE 


>. eo 
400008 
a Hsiiasid-afissifnsafianiTOnE 


PEELE CEE EEE EEE 
400 500 600 700 800 = 900 1000 
Forward Voltage (mV) 


DC Characteristic 


0.01 


Reverse Voltage (V) 
Capacitance vs. Reverse Voltage 
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PIN Diode Chips Supplied on Film Frame 


Typical Performance Data at 25°C 
SMP1302 


1000 


— ein, Seeman 


ant 
Ht +t i} 


ee aa a ST ms A A Gl Ud CS 
Sa a A DY CA Gk ARH a 
a ii a 


Series Resistance (Q) 


- EHH Ft 


0.01 0.1 1 10 100 
Forward Current (mA) 


Series Resistance vs. Current @ 100 MHz 


Capacitance (pF) 


0 5 10 15 20 25 30 
Reverse Voltage (V) 


Capacitance vs. Reverse Voltage 


100 


10 


0.1 


Forward Current (mA) 


Forward Voltage (mV) 
DC Characteristic 


SMP1304 
10000 


1000 === 


100 === 


Series Resistance (Q) 


0.01 0.1 1 10 100 
Forward Current (mA) 


Series Resistance vs. Current @ 100 MHz 


Capacitance (pF) 


Reverse Voltage (V) 
Capacitance vs. Reverse Voltage 


100 


10 


0.1 


Forward Current (mA) 


400 500 600 700 800 900 1000 
Forward Voltage (mV) 


DC Characteristic 
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PIN Diode Chips Supplied on Film Frame 


Wafer On Film 


0.003 (0.076 mm) NOM. 
SEPARATION 
BETWEEN DIE 

O iO Om (0.076 mm) 


SEPARATION 
BETWEEN DIE 


5.981 (151.92 mm) 
OUTER RING O.D. 


5.520 (140.20 mm) 
INNER RING I.D. 


bd ee 
Pe a 


N PELE eee eee 


3.940 (100.0 mm) +! Le 
WAFER DIA. 0.236 (5.99 mm) 
GRIP RING RING THICKNESS 
Wafer Film Frame Description 
@ Wafer on Nitto Tape 
@ Color: Light Blue 
@ Thickness: 2.2—3.0 mils 
@ Tensile Strength: 6.6 (Ibs. in width) 
@ Ring Material: Plastic 
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Switching Chip Scale PIN Diodes 


a 


SKYWORKS | 


Features 
M@ Designed for Fast Speed Wireless Switch 
Applications 


@ Very Low Profile, 0.8 mm 
M@ Low Inductance (0.25 nH) 


@ Designed for High Volume Wireless 
Applications, Modules, VCOs 


M@ Supplied in Punched Paper Carrier Tape 


Description 


The SMP1340-050 chip scale packaged, surface 
mountable PIN diode is designed for high volume switch 
applications from 10 MHz to beyond 5 GHz. The 
SMP1340-050 has a short carrier lifetime of typically 
100 nS, resulting in a fast speed RF switching PIN diode. 
The RF performance of the SMP1340-050 is assured by 
virtue of its low capacitance (0.3 pF) and low resistance 
(1.0 Q at 10 mA). The SMP1353-050 chip scale 
packaged, surface mountable, low capacitance (0.3 pF) 
silicon PIN diode is designed for large signal switch 
applications from 15 MHz to beyond 5 GHz. These diodes 
have a reverse voltage rating of 100 V and are designed 
for use in low distortion switches that are required to hold 
off large RF voltages. The typical 1.5 uS carrier lifetime, 
results in a PIN diode with low forward resistance and low 
distortion characteristics. 


Electrical Specifications at 25°C 


Maximum Total 
Capacitance 
VR=20V 
f = 1 MHz 


Minimum 
Part Breakdown 
Number Voltage 
IR =10 uA 


(V) (pF) 


Typical Forward 


@ IF=10mA 


SMP1340-050, SMP1353-050 


Absolute Maximum Ratings 


250 mW 


-65°C to +150°C 
-65°C to +150°C 


Characteristic 
Reverse Voltage (Vr) 


Power Dissipation @ 25°C Lead 
Temperature (Pp) 


Storage Temperature (Ts7) 


Operating Temperature (Top) 


Maximum Series | Maximum Series 
Resistance Resistance Typical Carrier 
IF=1mA IF=10 mA Lifetime 
f = 100 MHz f = 100 MHz 
(Q) 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com e www.skyworksinc.com 87 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Switching Chip Scale PIN Diodes 


Label 


Reel 


Carrier Tape 


Chip Scale 


0.65+0.05 
0.76+0.05 
0.53+0.05 
2.00+0.10 


Description 


w 
< 
5 


> 


O}7 


Bottom Hole 
Diameter 


é 


U,o T Be 
ees GS 
MO}/Gl/Q\i 5a Be 
7/3/5|2 
> 

Pas 

Oo 


Perforation 
1.50+0.10 
4.00+0.10 
1.75+0.10 


Diameter 


Position 


vU 
[ me a 
3 
x 


Carrier Tape 
8.00+0.20 
0.43+0.05 


QO} & 
S 
Si 7 
) 
7) 
72) 


Cover Tape 


SMP1340-050, SMP1353-050 


Paper Tape Dimensions 


T (Carrier Tape Thickness) T; (Cover Tape Thickness) 


y it Fi 
™ 8° MAX. 0 5° MAX. 
sel Ao , _,l Bo 


Chip Scale (-050) 


CATHODE INDICATOR 


Standard Reel Size 
Standard Reel Quantity 


-050 


4X 0.004 4X 0.002 
(0.102 mm) (0.051 mm) 


4X 0.002 — 
Width 5.40+0.10 | 0.011 
Wide 1 (.05% mm) | ly (0.280 mm) 
Tape Ty 0.062+0.01 4x 0.008 4 1 
Thickness (0 203 mm) 0.0209 — 
(0.530 mm) 
Distance + 0.0228 
Cavity to 3.50+0.05 ‘comiaee iil I no 
Perforation — 
(Width Direction) = -_ 
0.0264 (0.670 mm) 
Cavity to 1.00+0.025 + 0.0283 (0.720 mm) 
Perforation —— 
Length Directi lie les 
(Leng irection) — | (0.508 mm) | 
Note: All dimensions are in mm. (0.063 mm) ' ' 
(0.076 mm) (0.305 mm) 
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Switching Chip Scale PIN Diodes 


Land Pattern 


The recommended surface mount pad pattern ensures 
quality solder joint formation and high-yielding assembly, 
while using minimum board space. The dimensions apply 
to both Solder Mask Defined (SMD) as well as Non-Solder 
Mask Defined (NSMD) pads. However, NSMD pads, in 
which the solder mask is pulled back from the metal pad, 
are preferred. This type of pad definition generally 
produces improved solder joint reliability as well as an 
increased gap under the component. The increased gap 
is desirable for enhanced cleaning of flux residue and 
component underfill for applications in which the 
component will be encapsulated. 


375 um 
+> 


600 um 


250 um 


Solder Printing 


The recommended land pattern, when used in 
conjunction with the following solder deposit 
recommendation, provides quality solder joint formation 
and high yielding assembly. Solder should be deposited 
with a stencil of foil thickness from 100-125 um, and 
preferably have apertures that are laser-etched and 
electro-polished for optimal paste release. The chip scale 
package is compatible with most lead-based and lead-free 
solder pastes, though a type 3 or type 4 paste is preferred 
for the fine aperture printing. 


400 a 


250 um 


350 um 


SMP1340-050, SMP1353-050 


The solder deposit should be centered on the land pattern 
as shown. 


100 um 


ae 


50 um 


Component Placement 


The CSP can easily be picked and placed on most 
placement systems. Care should be taken to select a pick 
nozzle that matches the component footprint. Vision 
alignment after pick can be done to the package edges or 
the package leads, depending on the ability of the individual 
placement machine. The component should be placed as 
centered as possible to the pad and print patterns to assure 
even wetting and an absence of tilt or skew. 


2.00 mm 
+. --»> 


2.30 mm 
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SMP1340-050, SMP1353-050 


Switching Chip Scale PIN Diodes 


Solder Reflow 


Solder reflow is best suited to convection or IR reflow 
systems, though convection reflow will always give more 
rapid and uniform thermal transfer. The CSP can be 
successfully reflowed in either air or nitrogen 
atmospheres. The solder paste manufacturer's 
recommended reflow profile should be adhered to and 
care should be taken to ensure that the profile is adjusted 
for variability in thermal mass amongst components. 
Attached are generic profiles for eutectic tin-lead solder 
and a typical lead-free solder. 


These should only be used as a guideline, with the paste 
manufacturers recommended profile taking precedence. 
A standard solvent flux clean can be safely employed to 
remove flux residue from the device edges. 


Temp (C) 


Time (s) 


Finished Product 


Once reflowed, the component should be fairly centered 
on the land pattern. Solder should wet evenly to CSP leads 
and the component should not display excessive tilt or skew. 
A solvent flux clean can be safely employed if desired. 


O 
Q 
= 
oF) 
fe 
Time (s) 
Eutectic Tin-Lead Profile 
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Fast Switching Speed, Low Capacitance 
Plastic Packaged PIN Diodes 


RE 


SKYWORKS 


Features 
@ Designed for Fast Speed Wireless Switch 
Applications 


M 1.0 Q Resistance, 0.3 pF Capacitance 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Available in Tape and Reel Packaging 


Description 

The SMP1340 series of plastic packaged, surface 

mountable PIN diodes are designed for high volume switch 

applications from 10 MHz to beyond 2 GHz. The short 
carrier lifetime of typically 100 nS, combined with its thin 
| region width of nominally 7 um, results in a fast speed 

RF switching PIN diode. The RF performance of the 

SMP1340 series is assured by virtue of its low 

Capacitance (0.3 pF) and low resistance (1.0 Q at 10 mA). 

The SMP1340-508 has been specifically designed for 

WLAN 802.11 a, b, and g applications. 

NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMP1340-079LF and SMP1340-508 Lead 
(Pb)-Free package as a green alternative. 


LF denotes Lead (Pb)-Free packaging. 


Common Common Series 
Single Anode Cathode Pair Single Cathode 


, 
| || ——~d—S—SSC=*i or 


SMP1340 Series 


Absolute Maximum Ratings 


Power Dissipation @ 25°C Lead 250 mW 


Temperature (Pp) 


Storage Temperature (Tst) -65°C to +150°C 
Operating Temperature (Top) -65°C to +150°C 
ESD Human Body Model Class 1B 


i 


Common 


Anti-Parallel 


S078 


SOD-323 
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Fast Switching Speed, Low Capacitance Plastic Packaged PIN Diodes SMP1340 Series 


Electrical Specifications at 25°C 


Parameter 
Reverse Current (Ip) 


Capacitance (Cr) 


Resistance (Rs) 


IF=10 mA 
IF=10 mA 


100 =e 100 
EE er 
a EH 2 GR 
3 ig ee E == 
Q 10 ea eee 2 ———— 
S EEE © 
7) a es : 
a A Ee SES SSS Sear s========= 
0 Liber reer Pn ee BERR 
5 oe = of GL 
a Oo 
a I u a= 
y_ /LLUUME LE TAI TTT yo LL 
0.01 0.1 1 10 100 06 0.7 0.8 0.9 1.0 
Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 


Capacitance (pF) 
Conductance (uS) 


0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 


and Reverse Voltage 
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Fast Switching Speed, Low Capacitance Plastic Packaged PIN Diodes SMP1340 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 
Time (Min. to Max.) (ts) 60—120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T_) 183°C 217°C 
Time (t,) 60-150 Seconds 60-150 Seconds 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


Tp -}--------------------------------- 


Critical Zone 
Ti to Th 


TL Pees oe ee eee eee ee See ee ee ee 

Tsmax| 8 
= 
ies 
SS 
oF) 
or 
6 Tsmin| Ze 

Preheat 
25 
ine tPS Cio Peak ———.—_—«' 
————————— 
Reference JEDEC J-STD-020 
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Fast Switching Speed, Low Capacitance Plastic Packaged PIN Diodes 


Resistance vs. ee @ 500 MHz 


IF 55°C 40°C ne ene rr ‘te 100° 
(mA) | (2) | @ | @ | @ | @ | @ ct 


F000 [095 | 096 | 091 | 0.90 | oa | 08s | 08s | 


SOT-23 


0.110 (2.80 mm) MIN. > 


0.120 (3.04 mm) MAX. 0.012 (0.30 mm) MIN. 


0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. * 0.047 (1.20 mm) MIN. 
0.104 (2.64 mm) MAX. 4 0.055 (1.40 mm) MAX. 


0.037 (0.95 mm) REF. he 8 
0.020 (0.51 mm) REF. —> — 


0.076 (1.92 mm) REF. 


0.003 (0.080 mm) MIN. 
0.008 (0.20 mm) MAX. 
8° MAX. | 


aa 


0.022 (0.55 mm) REF. 


SC-79 


0.035 (0.89 mm) MIN. 
0.044 (1.12 mm) max. | 


ot 


0.0005 (0.01 mm) Min, —! 
0.004 (0.10 mm) MAX. 


CATHODE 0.006 (0.15 mm) MIN. 
INDICATOR 


= 
0.010 © 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 0.035 


(0.35 mm) MAX. 4 | a y (0. 90 mm) MAX. 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


<—__ i 
\ 0.010 
[— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. ma 0.016 


0.053 (1.35 mm) MAX. — (0.40 mm) MAX. 


_ 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


CATHODE 
INDICATOR 


i 0.008 (0.20 mm) NOM. 


0.006 TI k 0.050 
(0.15 mm) TYP. (1.25 mm) MAX. 
V ¥ | 
i t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 2 20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 
0.094 2 40 mm) MAX. 


: 0.045 (1.15 mm) MIN. 
q 0.053 (1.35 mm) MAX. 


2 


Hi 


0.014 (0.35 mm) REF. a 
0.026 (0.65 mm) REF. 


0.051 = .30 mm) REF. 


0.031 (0.80 mm) MIN. 
0.039 (1.00 mm) MAX. 


Y 


0.000 (0.00 mm) MIN. 4 
0.004 (0.10 mm) MAX. 


0.004 (0.10 mm) MIN. 
0.007 (0.18 mm) MAX. ] 


>| | f 
0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 


LGA 


0.058 (1.47 mm) 0.028 (0.70 mm) 


_ oo a — 
0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 4 PINS 5 ay le 4 
0.048 (1 t mm) 
0.043 (1.10 mm) MIN. 0.044 (1. : mm) 
0.051 (1.30 mm) MAX. 4 pine —+q— _ lon: 
. 0.020 TOP VIEW SIDE VIEW 
0.003 , (0.50 mm) MIN. 
(0.07 mm) MIN. 0.028 
0.008 ~~ (0.70 mm) MAX. 
(0.20 mm) MAX. 4 ‘a| awl (1.0 
10° MAX. (0.7 
(0.3 
(0 
(0.076) ALL AROUND $ 
BOTTOM VIEW 
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SMP1340 Series 


Very Low Capacitance 4 
Plastic Packaged PIN Diodes SKYWORKS 


SMP1345 Series 


Features 
@ Designed for High Isolation LNB, WLAN 
and Wireless Switch Applications 


M@ 0.15 pF Capacitance 


M Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


M@ Available in Tape and Reel Packaging 


Description 
The SMP1345 series of plastic packaged, surface 
mountable PIN diodes are designed for high volume LNB, Absolute Maximum Ratings 


WLAN and switch applications from 10 MHz to beyond 
2 GHz. The short carrier lifetime of typically 100 nS, 
combined with its thin | region width of nominally, 10 um, 
results in a fast speed RF switching PIN diode. The RF 
performance of the SMP1345 series is assured by virtue of 
its very low capacitance (0.15 pF) and low resistance 
(1.5 Q at 10 mA). 

The SMP1345-518 has been specifically designed for 
WLAN 802.11 a, b, and g applications. 


| NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMP1345-079LF and SMP1345-518 Lead 
(Pb)-Free package as a green alternative. 


Power Dissipation @ 25°C Lead 
Temperature (Pp) 


Operating Temperature (Top) -65°C to +150°C 
ESD Human Body Model Class 1B 


SMP1345-518 


Lo =1.5nH Ls =0.7 nH Ls =0.6 nH 


LF denotes Lead (Pb)-Free packaging. 


Ring 
LGA 
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Very Low Capacitance Plastic Packaged PIN Diodes SMP1345 Series 


Electrical Specifications at 25°C 


Parameter 
Reverse Current (Ip) 


IF =10 mA 
| 


F 
F=10mA 
ee 


™ G 
= ® ——-. ——S.- 
oO ee 
8 c a 
= 5 ee 
: 2 S=== 
a or 
(a0) ” 
O @ 
O Lill 
Y) rar 
mani 
Baill 
0.01 0.1 1 10 100 
Reverse Voltage (V) Forward Current (mA) 
Total Capacitance vs. Reverse Voltage Series Resistance vs. Current @ 100 MHz 
Measured in an SC-79 Package 
96 Skyworks Solutions, Inc. [781] 376-3000 « Fax [781] 376-3100 « Email sales@skyworksinc.com ¢ www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Very Low Capacitance Plastic Packaged PIN Diodes SMP1345 Series 


Recommended Solder Refiow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 

Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60—120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (7, ) 183°C 217°C 
Time (tL 60-150 Seconds 60-150 Seconds 


) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


Tp }-----------+---- + - = - = - - - - - 


Critical Zone 
Ti to TL 


TL F* 4 oe SSS ee eee ee ee er eee = 

Tsmax}| 
2 
im 
© 
o) 
el 
6 Tsmn| = fs 

Preheat 
25°C 
| PRE HP me 
eS 
Reference JEDEC J-STD-020 
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Very Low Capacitance Plastic Packaged PIN Diodes 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR “1 
0.010 : 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 0.035 


(0.35 mm) MAX. y (0. 90 mm) MAX. 
<=. — Hy 
0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


SMP1345 Series 


LGA 


0.028 (0.70 mm) 
0.023 (0.58 mm) 


0.058 (1.47 mm) 
0.054 (1.39 mm) 


— | i= 
{ PINS PIN 4 
0.048 (1.23 mm) 
0.044 (1.13 mm) 
} —-PIN2 PIN 1 
TOP VIEW SIDE VIEW 


, 0.020 
0.003 ; (0.50 mm) MIN. 
(0.07 mm) MIN. 0.028 
0.008 <= (0.70 mm) MAX. 
(0.20 mm) MAX. 4 ‘|| wt ae) 
10° MAX. (0.076) ALL AROUND 
BOTTOM VIEW 
0.110 (2.80 mm) MIN. > 
0.120 (3.04 mm) MAX. 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 
0.083 (2.10 mm) MIN. + 0.047 (1.20 mm) MIN. 
0.104 (2.64 mm) an _y 0.055 (1.40 mm) MAX. 
0.037 (0.95 mm) REF. + 
0.020 (0.51 mm) REF. > <— 
REF. 
0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) max. | 
7 foo 
y . 4 0.0005 (0.01 mm) MIN. —! 
0.022 (0.55 mm) REF. 0.004 (0.10 mm) MAX. 
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Low Resistance Low Capacitance 
Plastic Packaged PIN Diodes 


MY 


SKYWORKS 


Features 
M@ Designed for High Performance Wireless 
Switch Applications 


M@ 0.9 © Resistance, 0.3 pF Capacitance 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


M@ Available in Tape and Reel Packaging 


Description 


The SMP1320 series of plastic packaged, surface 
mountable PIN diodes are designed for high volume switch 
applications from 10 MHz to beyond 2 GHz. The low 
current performance of these diodes (0.9 2 maximum at 
10 mA and 2 Q typical at 1 mA) make the SMP1320 series 
particularly suited to battery operated circuits. Available 
in a selection of plastic packages and in a variety of 
configurations including a low inductance (0.4 nH) 
SOT-23 (SMP1320-007), the small footprint SC-79 and the 
miniature SC-70. 


NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMP1320-079LF Lead (Pb)-Free package as 
a green alternative. 


Single Common Common Series Pair Low 
Anode Cathode Inductance 


Marking: PL1 Marking: PL9 Marking: PL3 Marking: PL2 Marking: PLB 


SMP1320 Series 


Absolute Maximum Ratings 


Power Dissipation @ 25°C Lead 
Temperature (Pp) 


Storage Temperature (Tst) -65°C to +150°C 


Operating Temperature (Top) 


ESD Human Body Model Class 1B 


250 mW 


-65°C to +150°C 


Single Ultra Low Single 
Inductance 


Marking: PLF 


SOT-23 ~— 80T22. | |. SOres SOT-23 
SMP1320-001 | SMP1320-003 | SMP1320-004 | SMP1320-005 | SMP1320-007 


LF denotes Lead (Pb)-Free packaging. 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@s 


aa 
or er ee ee ee 
+S SP ta20-o7a | smetaz0o7s | suptsz0o77 | | 
a PS PK 0 


“sons [sorta 
SMP1320-011 SMP1320-017 SMP1320-079 
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Low Resistance Low Capacitance Plastic Packaged PIN Diodes SMP1320 Series 


Electrical Specifications at 25°C 


IF = 


Forward Voltage (Vr) F=10mA 
Carrier Lifetime (TI) IF=10mA 


100 


a 0 

Se 
SSO 
RS | 
a) SS 

es 


NS Se a ee | 
Sot OST 


co 
UT tT TAN 
Lie [ 


10 


|| TN OT TT 
0 0 0 0 eS Po ee me 9 es oe ee eee oe 
2000) ee ee SS Se ee 
SESS SS BS 8 6 0 fe a a es ee Ce A 
p_—_} fee eee eee EE Se 

BSS 80 | ae a Ae | ee 


ees a | es | a i 
a 
a ee ll 
, ELLUM EI CTI TTT 

0.01 0.1 1 10 100 400 500 600 700 800 900 1000 


Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 


Series Resistance (Q) 
Forward Current (mA) 


Capacitance (pF) 
Conductance (uS) 


0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 


and Reverse Voltage 


100 Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com e www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Low Resistance Low Capacitance Plastic Packaged PIN Diodes 


Resistance vs. Temperature @ 500 MHz 


Rs Rs Rs Rs 
Ir es °C -15°C +25°C +65°C +100°C 
(mA) (Q) (Q) (Q) (Q) (Q) 


SOT-23 


0.110 (2.80 mm) MIN. —> 
0.120 (3.04 mm) MAX. el} 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. F 0.047 (1.20 mm) MIN. 
0.104 (2.64 mm) MAX. q 0.055 (1.40 mm) MAX. 


0.037 (0.95 mm) REF. > 
0.020 (0.51 mm) REF, —> — 


0.003 (0.080 mm) MIN. 
0.008 (0.20 mm) MAX. 
8° MAX. | 


Ps 


0.022 (0.55 mm) REF. 


0.044 (1.12 mm) MAX. 


ot 


0.0005 (0.01 mm) MIN. —2 
0.004 (0.10 mm) MAX. 


0.035 (0.89 mm) MIN. | 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


\ 0.010 
— — (0.25 mm) MIN. 

0.045 (1.15 mm) MIN. 0.016 

0.053 (1.35 mm) MAX. (0.40 mm) MAX. 


= 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


CATHODE 
INDICATOR 


__ 0.008 (0.20 mm) NOM. 


0.006 TT 0.050 
(0.15 mm) TYP. 5 ne 25 mm) MAX. 
t | _ t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SMP1320 Series 


SMP1320-007 


In the -007 configuration of the SOT-23 package, the package 
inductance is effectively reduced to 0.4 nH, in comparison 
to the 1.5 nH value of the standard configuration. This lower 
inductance will be particularly beneficial when the diodes are 
used as shunt connected switches at frequencies higher than 
500 MHz, where inductance is the primary limitation on 
maximum switch isolation. 


To achieve the effective 0.4 nH, the SOT-23 package 
must be inserted in the microstrip circuit board with a gap 
in the trace, as shown in the 

figure. Because of the Gap 

polarity of the diode junction, 

this low inductance feature is 

only realizable with the 

cathode connected to Ground 

ground. 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 o. 20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 
0.094 . 40 a MAX. 


, 0.045 (1.15 mm) MIN. 
4 0.053 (1.35 mm) MAX. 
1 1 a 

0.014 (0.35 mm) REF. |e 
0.026 (0.65 mm) REF. 


0.051 ( 


a 


.30 mm) REF. 


0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. 


A “cae 


| oe 4 
0.000 (0.00 mm) MIN. 


0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 
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Low Resistance Low Capacitance Plastic Packaged PIN Diodes 


SOT-143 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. 


<a 
0.020 (0.50 mm) REF. — —- 0.076 (1.92 mm) REF. 
37 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 
t 
>| |< 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 
0.030 (0.76 mm) MIN. 


0.035 (0.89 mm) MAX. 
0.047 (1.20 mm) MIN. 


0.055 (1.40 mm) MAX. 0.031 (0.80 mm) MIN. 
<=_ >» 


0.068 (1.72 mm) REF. 
0.028 (0.70 mm) REF. 


| 0.003 (0.08 mm) MIN. 0.047 (1.20 mm) MAX. 
8° MAX. 0.008 (0.20 mm) MAX. 

y 

Me ee fe - 0.0005 (0.01 mm) Mine! 


0.022 (0.55 mm) REF. 0.004 (0.15 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR | nts 
0.010 : ———— __ 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 a 0.035 


(0.35 mm) MAX. + | (0.90 mm) MAX. 


=—__—_- —Ss\ ————— > 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.020 
10" MAX. (0.50 mm) MIN. 


0.028 
(0.70 mm) MAX. 


0.003 
(0.07 mm) MIN. : 
0.008 T 


(0.20 mm) MAX. 
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SMP1320 Series 


Low Resistance Low Capacitance Plastic Packaged PIN Diodes SMP1320 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60—120 Seconds 60-80 Seconds 
Tsmax to TL 

Ramp-up Rate 3°C/Second Max. 
Time Maintained Above: 

Temperature (T,) 183°C 217°C 


Time (t. 60-150 Seconds 60-150 Seconds 


) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


|p Kens ce cc caesium em ems eee oe eee ee See 


Critical Zone 
T. to Ti 


OO pettee etteen teen teteeteaetearteaeteartnentantneatientaniententatantenioienieniaies 


Tsmax 


Tsmin 


Temperature ——————_—_> 


Preheat 


25°C 


<—_—_—_—__—_————._ t25°C to Peak 9————__—____» 
ho 


Reference JEDEC J-STD-020 
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Low Capacitance = 
Plastic Packaged PIN Diodes SKYWORKS 


SMP1321 Series 


Features 
m@ Designed for High Performance Wireless 
Switch Applications 


M@ 0.25 pF Capacitance Specified 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


M@ Available in Tape and Reel Packaging 


Description 
The SMP1321 series of plastic packaged, surface 
mountable PIN diodes are designed for high volume switch Absolute Maximum Ratings 


applications from 10 MHz to beyond 2 GHz. The low —- 
capacitance of these diodes (0.25 pF) combined with its low 


resistance (2.0 2 maximum at 10 mA) make the SMP 1321 
series particularly suited to high isolation series connected Power Dissipation @ 25°C Lead 
Temperature (Pp) 


PIN diode switches in battery operated circuits. Available 
in a selection of plastic packages and in a variety of Storage Temperature (Tst) 
Operating Temperature (Top) 


configurations including a low inductance (0.4 nH) SOT-23 

(SMP1321-007), the small footprint SC-79 and the ESD Human Body Model 
miniature SC-70. The SMP 1321-508 has been specifically 
designed for WLAN 802.11 a, b, and g applications. 


NEW 3 Lead (Pb)-Free “environmentally friendly’ 
packaging available: Skyworks offers the 
SMP1321-079LF and SMP1321-508 Lead 
(Pb)-Free package as a green alternative. 


= 


-65°C to +150°C 
-65°C to +150°C 
Class 1B 


i 


Single Common Common Series Pair Single Single Anti-Parallel 
Anode Cathode Inductance 


Haring: P| Marking: PMB | Marking PWG | Marking we | Marking PMB [| (| Marking 
-Su132%-001 | SMP132%-003 | SMPra2T-004 | SMP132i-005 | SMPTa2t-007 | SMPI32%-011 | SMPTa2t-07@ | SMPI92"-506_ 
ee eee ee en eo 
| smetsaors | swpiszi-ora | swpiszio7s | | SC*SPHSRa-OTOLF| 
ee ee A 


LF denotes Lead (Pb)-Free packaging. 
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Low Capacitance Plastic Packaged PIN Diodes SMP1321 Series 


Electrical Specifications at 25°C 


Parameter | Conlon] 
verse Curent) SiS OOP 
(Capastance () ——~S*«dSOSC*C‘ = THe,V=SOV | SSSCSC~dSCSCtiSS 
Resistance (Rs) —=~S~dtC*~CS*~é iS YOO T= tA 
stance (Fi i OO 
(Ve) 
ftime CT a 


Forward Voltage (Ve IF =10mA 
Carrier Lifetime (T1) IF=10mA 
[Region With CCB 


pum 


um 


Typical Performance Data 
100 —=& 


a ae a ee TE 
fe) PONT CTTPnT = 
8 ig KLUINE E 
® ASS 6 
ey A A : 
o Ee = 
° SHAFER ===> 2=====>— 
A = 
ee i ae 
0.01 0.1 1 10 100 
Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 

WS e 
eG a 
eS 8 
pS 3 
o S 
2 = 
O 5 

O 

0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 


and Reverse Voltage 
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Low Capacitance Plastic Packaged PIN Diodes 


Resistance vs. Temperature @ 500 MHz 


R R R R R 
IF 55°C | -15°C | +25°C | +65°C | +100°C 
(mA) (2) (Q) (Q) (Q) (Q) 


SMP1321 Series 


SMP1321-007 


In the -007 configuration of the SOT-23 package, the package 
inductance is effectively reduced to 0.4 nH, in comparison to 
the 1.5 nH value of the standard configuration. This lower 
inductance will be particularly beneficial when the diodes are 
used as shunt connected switches at frequencies higher than 
500 MHz, where inductance is the primary limitation on 
maximum switch isolation. 


To achieve the effective 0.4 nH, the SOT-23 package must 
be inserted in the microstrip circuit board with a gap in the 
trace, as shown in the 
figure. Because of the 
polarity of the diode 
junction, this low inductance 
feature is only realizable with 
the cathode connected to 
ground. 


Ground 
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Low Capacitance Plastic Packaged PIN Diodes SMP1321 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T_ to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 

Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T,) 183°C 217°C 
Time (tL 60-150 Seconds 60-150 Seconds 


) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


TI ete ey Se ee i a es cae ai i ip ke Se ee 


Critical Zone 
TL to TL 


TL k---------------- nr r nr 


Tsmax 


Tsmin 


Temperature ————___» 


Preheat 


25°C 


——__—_—_—_—— {25°CtoPeak ——————_+' 
eS 


Reference JEDEC J-STD-020 
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Low Capacitance Plastic Packaged PIN Diodes 


SOT-23 


0.110 (2.80 mm) MIN. > 


0.120 (3.04 mm) MAX. 


|| 0.012 (0.30 mm) MIN. 
| | 0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. * 0.047 (1.20 mm) MIN. 
0.104 (2.64 mm) MAX. _¥ 0.055 (1.40 mm) MAX. 


0.037 (0.95 mm) REF. => 
0.020 (0.51 mm) REF. —> —_— 


0.076 (1.92 mm) REF. 


0.008 (0.20 mm) | 0.044 (1.12 mm) MAX. 


CF =n Ts 
wa 0.0005 (0.01 mm) sine ' 


0.004 (0.10 mm) MAX. 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. | 


0.022 (0. - mm) REF. 


$OD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


. 0.010 
_ (0.25 mm) MIN. 

0.045 (1.15 mm) MIN. 0.016 
0.053 (1.35 mm) MAX. — (0.40 mm) MAX. 


ul a 0.063 (1.60 mm) MIN. 
CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


_— 0.008 (0.20 mm) NOM. 


SMP1321 Series 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 
0.094 by 40 mm) MAX. 


F 0.045 (1.15 mm) MIN. 
40-053 (1.35 mm) MAX. 


2 


-_ 


0.014 (0.35 mm) REF. | 
0.026 (0.65 mm) REF. 


— 


0.051 (1.30 mm) REF. 


0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. 


4 tae 


0.000 (0.00 mm) MIN. 


0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR eas Vins 
0.010 y 0.028 
(0.25 mm) MIN. —— . (0.70 mm) MIN. 
0.014 \ 0.035 


(0.35 mm) MAX. t | y (0.90 mm) MAX. 
=_--——-— _H 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.006 y a 0.050 
: 0.020 
1. 
(0.15 mm) TYP. 1 | ,' 25 mm) MAX ones (0.50 mm) MIN. 
r - (0.07 mm) MIN. ¥ 0.026 
~ = 0.004 (0.10 mm) MAX. 0.008 — (0.70 mm) MAX. 
0.010 (0.25 mm) MIN. (0.20 mm) MAX. 4 ‘alae 4 
10° MAX 
0.058 (1.47 mm) 0.028 (0.70 mm) 
0.054 (1.39 mm) 0.023 (0.58 mm) 
— <i | ~ 
{ PINS | ——p}— |PIN4 
0.048 (1.23 mm) 
0.044 (1.13 mm) 
{ = PIN2 —4+— pint 
TOP VIEW SIDE VIEW 
(0.076) ALL AROUND } 
BOTTOM VIEW 
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Low Resistance 


Plastic Packaged PIN Diodes 


SKYWORKS 


Features 
@ Designed for High Performance Wireless 
Switch Applications 


M Rs @ 1 mA 0.8 Q Typical 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


M Available in Tape and Reel Packaging 


Description 

The SMP1322 series of plastic packaged, surface 
mountable PIN diodes are designed for high volume switch 
applications from 10 MHz to beyond 2 GHz. The ultra low 
resistance of these diodes (1.5 Q maximum at 1 mA and 
0.5 Q typical at 10 mA) make the SMP1322 series 
particularly suited to low loss PIN diode switches in battery 
operated circuits. Available in a selection of plastic 
packages and in a variety of configurations including an 


SMP1322 Series 


Absolute Maximum Ratings 


Power Dissipation @ 25°C Lead 250 mW 


Temperature (Pp) 


Storage Temperature (TstT) -65°C to +150°C 


ultra low inductance (0.2 nH) SOT-143 (SMP1322-017), 

the small footprint SC-79 and the miniature SC-70. In 

addition, the SMP1322-016 consists of 2 diodes in a 

SOT-143 package configured to enable insertion in a 

quarter-wave T/R switch with no crossover connections. 

NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMP-1322-079LF Lead (Pb)-Free package as 
a green alternative. 


Single Common Series Pair Low Single T/R Switch Ultra Low Single 
Cathode Inductance Inductance 


Marking: PN1 | Marking: PN3 | Marking: PN2 | Marking: PNB | =|, Marking: PN6 | Marking: PNF | 


Operating Temperature (Top) -65°C to +150°C 
ESD Human Body Model Class 1B 


SOT-23 SOT-23 SOT-23 SOT-23 SOD-323 SOT-143 SOT-143 SC-79 
SMP1322-004 | SMP1322-005 | SMP1322-007 | SMP1322-011 | SMP1322-016 | SMP1322-017 | SMP1322-079 
Ls =1.5nH Ls =1.5nH Ls = 0.4 nH Lo =1.5nH Ls5 = 0.2 nH Ls =0.7 nH 


SC-70 SC-70 ae SC-79 


LF denotes Lead (Pb)-Free packaging. 
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Low Resistance Plastic Packaged PIN Diodes SMP1322 Series 


Electrical Specifications at 25°C 


Parameter 


100 ——————— le on 


a _ is man 
| 
a a ll 
NI UII LUM LIE | 


3 t 
Q 10 See = 
SSS SS A = 
is PROTO TOOT ® 
2 = 
® O 
oc Oo 
o , ee SS G 
0 wR : 
“ o_o - 
jg CLL TUT EIT LTE 
0.01 0.1 1 10 100 
Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 


— 1 MHz—1 GHz 


PN 
a ee 
| ft 


Capacitance (pF) 


Conductance (uS) 


0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 


and Reverse Voltage 
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Low Resistance Plastic Packaged PIN Diodes 


Resistance vs. Temperature @ 500 MHz 


Sel eieis 
-55°C -15°C +25°C +65°C +100°C 
(Q) (Q) (Q) (Q) (Q) 


SMP1322-007 


In the -007 configuration of the SOT-23 package, the package 
inductance is effectively reduced to 0.4 nH, in comparison to 
the 1.5 nH value of the standard configuration. This lower 
inductance will be particularly beneficial when the diodes are 
used as shunt connected switches at frequencies higher than 
500 MHz, where inductance is the primary limitation on 
maximum switch isolation. 

To achieve the effective 0.4 nH, the SOT-23 package 
must be inserted in the microstrip circuit board with a 
gap in the trace, as shown 
in the figure. Because 
of the polarity of the 
diode junction, this low 
inductance feature is only 
realizable with the cathode 
connected to ground. 


Ground 


SMP1322 Series 


SMP1322-017 SOT-143 Low Inductance 


PIN Diode 


The SMP1322-017 utilizes the SMP1322 PIN diode chip 
in a customized SOT-143 plastic package designed for 
high isolation performance in a shunt connected switch. 
Its effective inductance, based on the 3 GHz isolation, is 
less than 0.2 nH. This diode is designed to work effectively 
as a shunt element in SPDT switches, covering the 
wireless frequencies from 900 MHz to beyond 2 GHz. 
Excellent performance is achievable when used in a 
quarter-wave T/R switch with the SMP1322-001 (SOT-23) 
or SMP1322-011 (SOD-323) PIN diode as the series 
connected diode. 


Lead Schematic Switch 
Configuration Connection 
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SMP1322 Series 


Low Resistance Plastic Packaged PIN Diodes 


SMP1322-016 SOT-143 T/R Switch 


The SMP1322-016 is a low cost PIN diode unconnected 
pair specifically designed for low current drain antenna 
T/R switches in hand held wireless suits. In the 
specifically configured SOT-143 package, the PIN diodes 
are oriented to enable connection as a A/4 switch with no 
external crossover connections. 


SMP1322-016 in A/4 T/R Switch 


Transmitter GND 


T/R Switch Design 


DC Control 


Antenna 


Transmitter Al4 


Receiver 


SMP1322-011 
SMP1322-017 


o 
Bias — 
aa) 
ios 
Y) 
22) 
fe) 
— 
Receiver 
Antenna 
M4 —> 
M4 T/R Switch 
Frequency (GHz) 
Bias i 
SMP1322-017 Typical SPST 
T Antenna Switch Performance 
/4 —-+ Receiver 
Transmitter e4 
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Low Resistance Plastic Packaged PIN Diodes SMP1322 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 
Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T_,) 183°C 217°C 
Time (t,) 60-150 Seconds 60-150 Seconds 


Time Within 5°C of Actual Peak Temperature (tp) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


a ee en ee ee ee eee 


Critical Zone 
Tr 10 T1, 


TL -}--------- crc cr rrr rr crc 

Tsmax}| 
2 
= 
Ss 
oO) 
of 
6 Tsmin}| = fe 

Preheat 
25°C 
iia TREY Pee 
Time ———_—* 
Reference JEDEC J-STD-020 
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Low Resistance Plastic Packaged PIN Diodes 


SOT-23 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. | 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. — 
0.020 (0.51 mm) REF. —> + 


0.076 (1.92 mm) REF. 


0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) MAX. 


! co 
. 4 0.0005 (0.01 mm) Hint | 


004 (0.1 MAX. 
0.022 (0.55 mm) REF. Bea ee atin 


8° MAX. 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


— Se 
7 0.010 
——————— -— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. — 0.016 


0.053 (1.35 mm) MAX. 


FT (0.40 mm) MAX. 


= 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


CATHODE 
INDICATOR 


i 0.008 (0.20 mm) NOM. 


0.006 , : 0.050 
(0.15 mm) TYP. 7 .25 mm) MAX. 
t | t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SOT-143 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. 


<—_—. 
0.020 (0.50 mm) REF.—>| <--> 0.076 (1.92 mm) REF. 
37 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 
t 
>| |< 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 
0.030 (0.76 mm) MIN. 


0.035 (0.89 mm) MAX. 
0.047 (1.20 mm) MIN. 
0.055 (1.40 mm) MAX. 


0.068 (1.72 mm) REF. 
0.028 (0.70 mm) REF. 


paaegees 0.031 (0.80 mm) MIN. 
. 0.003 (0.08 mm) MIN. 0.047 (1.20 mm) MAX. 

8 MAX. 0.008 (0.20 mm) MAX. 

y 

% ae) be 4 


0.0005 (0.01 mm) mine! ' 


0.022 (0.55 mm) REF. 0.004 (0.15 mm) MAX. 


114 


+ 0.047 (1.20 mm) MIN. 
_y 0.055 (1.40 mm) MAX. 


SMP1322 Series 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 


i 0.045 (1.15 mm) MIN. 
0.094 : 40 mm) MAX. 


qY 0.053 (1.35 mm) MAX. 
H 1 2 
0.014 (0.35 mm) REF. =! be 
0.026 (0.65 mm) REF. 


0.051 ( 
0.004 (0.10 mm) MIN. 
0.007 (0.18 mm) MAX. 1 


—_ 


.30 mm) REF. 


0.031 (0.80 mm) MIN. 
0.039 (1.00 mm) MAX. 


fx) “ea, 


es | Po : 4 
0.000 (0.00 mm) MIN. 


0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR Salles 
0.010 Y 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 


0.035 


N 
‘ y (0. 90 mm) MAX. 
= i 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


(0.35 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


; 0.020 
0.003 , (0.50 mm) MIN. 

(0.07 mm) MIN. ¥ 0.028 
0.008 — (0.70 mm) MAX. 


(0.20 mm) MAX. ‘afi 4 


10° MAX. 
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Large Signal Switching 


Plastic Packaged PIN Diodes 


a 


SKYWORKS 


Features 
M@ Designed for Large Signal Switches In 
Base Station and Handset Applications 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Available in Tape and Reel Packaging 


Description 


The SMP1352 series of plastic packaged, surface 
mountable, low capacitance (0.3 pF) silicon PIN diodes 
are designed for large signal switch applications from 
10 MHz to beyond 2 GHz. These diodes have a reverse 
voltage rating of 200 V and are designed for use in low 
distortion switches that are required to hold off large RF 
voltages. The nominal 50 um | region width, combined with 
the typical 1.5 uS carrier lifetime, results in a PIN diode 
with low forward resistance and low distortion 
characteristics. 


| NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMP1352-079LF Lead (Pb)-Free package as 
a green alternative. 


Series Pair 


Marking: PR2 


SMP1352 Series 


Absolute Maximum Ratings 


Reverse Voltage (Vr) 200 V 


Power Dissipation @ 25°C Lead 250 mW 


Temperature (Pp) 


Storage Temperature (TstT) -65°C to +150°C 
Operating Temperature (Top) -65°C to +150°C 
ESD Human Body Model Class 1C 


[Le ee ee 
SMP1352-079 
SMP1352-079LF 


Ls = 1.5 nH Ls =0.7 nH 


LF denotes Lead (Pb)-Free packaging. 


Electrical Specifications at 25°C 


IF =10mA 
IF=10mA 


| Region Width 
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Large Signal Switching Plastic Packaged PIN Diodes 


Typical Performance Data 


SMP1352 Series 


1000 === 100 
. Ee 
es] ; <= 
S ico LL 11 Sa 
9° = Ht = 
o a WT TT a) 
BS oy LL A SY 
© == ee ere O 
ae —- a Oo 
7) mae et OL o 
2, Lt Uf = Ge 
® = re) ; 
“) = _— a I LL 
= a a a 
| hl ma Zz a | tt 
ee ail 0.01 
0.01 0.1 1 10 100 400 500 600 700 800 900 1000 
Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 
300 
250 
c n 
Ss = 200 
® ® 
O O 
c @ 150 
= O 
oO =| 
a 3 100 
(e) 
O O 
50 
0 
0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 
and Reverse Voltage 
Resistance vs. Temperature @ 100 MHz 
R R R R R 
le -55°C -15°C | 425°C | +65°C | +100°C 
(mA) (Q) (Q) (Q) (Q) (Q) 
260.00 | 276.00 | 302.00 | 263.00 | 240.00 
100.00 | 055 | 069 | 078 | 098 | 1.03 __ 
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Large Signal Switching Plastic Packaged PIN Diodes SMP1352 Series 


Recommended Solder Reflow Profiles 


Profile Feature SnPb Eutectic Assembl Lead (Pb)-Free Assembly 100% Sn 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 

Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 


Tsmax to T. 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T,) 183°C 21?7'°G 
Time (t,) 60-150 Seconds 60—150 Seconds 


Time Within 5°C of Actual Peak Temperature (tp) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


pleas enee tame mm arm me ene me mee anles ee mes ee oe ek ee 


Critical Zone 
TL to Th 


i I 1 sn teecsteeeeeetCenttentiantientientiententantnentantentantantetentantantantentanientar 

Tsmax ee ey es ees ee 
Na 
e 
© 
oF) 
QO 
6 Tsmin ee ee eee ee eee 

Preheat 
25°C 
ppcicciienencs § ERC 1G) Pee me 
Tire eee 
Reference JEDEC J-STD-020 
Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com ¢ www.skyworksinc.com 117 


Skyworks proprietary information « Products and product information are subject to change without notice. * Summer 2003 


Large Signal Switching Plastic Packaged PIN Diodes 


0.014 ed 
0.36 mm 
MIN. 0.060 0.102 
0.020 | (1.52 mm) (2.59 mm) 
(0.51 mm) MIN. MIN. 
MAX. 0.069 0.118 
(1.75 mm) (3.00 mm) 
MAX. MAX. 
0.037 
(0.94 mm) REF. I< 0.037 0.035 
(0.94 mm) REF. (0.89 mm) 
MIN. 
0.110 (2.79 mm) MIN. 0.057 
0.118 (3.00 mm) MAX. _9:035 (0.89 mm) MIN. (1.49 mm) 
0.051 (1.30 mm) MAX. MAN 


10° MAX. ein 1 _y 


coe A 


0.004 (0.10 mm) MIN. 


0.024 (0.61 mm) MAX. 0.006 (0.15 mm) MAX. 


S0D-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


° | 0.010 
SF (0.25 mm) MIN. 

0.045 (1.15 mm) MIN. yo 0.016 
0.053 (1.35 mm) MAX. L 4 (0.40 mm) MAX. 


= 0.063 (1.60 mm) MIN. 


CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


_— 0.008 (0.20 mm) NOM. 


0.006 TH 0.050 
(0.15 mm) TYP. a 25 mm) MAX. 
tll t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


118 


SMP1352 Series 


SC-79 


CATHODE 00.006 (0.15 se MIN. 


INDICATOR na On 
0.010 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 0.035 


(0.35 mm) MAX. : i (0.90 mm) MAX. 
ee 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.020 
0.003 , (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 —— (0.70 mm) MAX. 
(0.20 mm) MAX. 4 Na |e? 
10° MAX 
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Switch and Attenuator 


Plastic Packaged PIN Diodes 


SKYWORKS 


Features 
M@ Designed for Base Station and Handset 
Applications 


@ Low Distortion Design 


@ Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Available in Tape and Reel Packaging 


Description 


The SMP1302 series of plastic packaged, surface 
mountable, low capacitance (0.3 pF) silicon PIN diodes 
are designed for high volume switch and attenuator 
applications from 10 MHz to beyond 2 GHz. These diodes 
are designed for use in low distortion Pl and TEE 
attenuators with low drive current (maximum resistance 
at 1 mA is 10 Q) commonly used in TV distribution and 
cellular base station applications. The nominal 50 um 
| region width combined with a maximum resistance of 
3 Q at 10 mA, make these diodes useful in large signal 
switch applications. Available as single and dual diodes 
in a selection of plastic packages including SOT-23, 
SOD-323, small footprint SC-79 and miniature 
SC-70. Available in a SOT-5 (SMP1302-027) package as 
a four diode array designed for insertion in the commonly 
used 4 diode PI attenuator circuit. 


NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMP1302-079LF Lead (Pb)-Free package as 
a green alternative. 


abs ‘SOTe3 


Ls = 1.5 nH 


LF denotes Lead (Pb)-Free packaging. 


Single Common Common Series Single 
Anode Cathode Pair 


oe ee ee | a ; 
t= tSoH | tg=150H | Le= 15H | Us=t50H | +d stg 07 oH 


SC-70 | 


SMP1302-073 SMP1302-074 smP1302-075 | | | SMV1302-079LF | 


SMP1302 Series 


Absolute Maximum Ratings 


Reverse Voltage (Vr) 200 V 


Power Dissipation @ 25°C Lead 250 mW 


Temperature (Pp) 


Storage Temperature (Ts) -65°C to +150°C 
Operating Temperature (Top) -65°C to +150°C 
ESD Human Body Model Class 1C 


a 


SOD-323 21 286-79 


SC-79 _ 
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Switch and Attenuator Plastic Packaged PIN Diodes SMP1302 Series 


Electrical Specifications at 25°C 


Forward Votage (VF) 
Carrier Lifetime (TI ) 


Parameter 


Typical Performance Data 


1000 6 S60) ee ee ee ee 100 
Sa ot I 
aa = 
S100 See Ee 10 
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2 10 es s if 
2 S 
sc 2 
7p) rq) 
= 1 Seas} Sa SE Ee S 0.1 
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a aailill 
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Series Resistance vs. Current @ 100 MHz DC Characteristic 


ee 
oie [Toe 


Capacitance (pF) 
Conductance (uS) 


0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 


and Reverse Voltage 
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Switch and Attenuator Plastic Packaged PIN Diodes SMP1302 Series 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 


Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 
Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T,) 183°C 217°C 
Time (t,) 60—150 Seconds 60—150 Seconds 


Peak Temperature (Tp) 240 +0/-5°C 250 +0/-5°C 


Time Within 5°C of Actual Peak Temperature (tp) 10-30 Seconds 20—40 Seconds 
Ramp-Down Rate 6°C/Second Max. 6°C/Second Max 
Time 25°C to Peak Temperature 8 Minutes Max 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


ees a te pene Sn ee eho Bee ee i ] | 
Critical Zone 
TL to Th 
lh, Pees See ne Pees Sees Se ee oie 
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Preheat 
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lias ORC 1 PGA ee" 
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Switch and Attenuator Plastic Packaged PIN Diodes 


SMP1302 Series 


Resistance vs. Temperature @ 100 MHz 


aie sieise 
Ir -55°C -15°C +25°C +65°C +100°C 
(mA) (Q) (Q) (Q) (Q) (Q) 

es 


[0000 [060 [ova | io [1a 


SC-70 


0.071 (1.80 mm) MIN. 
0.087 (2.20 mm) MAX. 


0.010 (0.25 mm) MIN. I 
0.016 (0.40 mm) MAX. 3 
0.071 (1.80 mm) MIN. FF og.045 (1.15 mm) MIN. 


0.094 (2.40 mm) MAX. q 0.053 (1.35 mm) MAX. 
2 


ook 


0.014 (0.35 mm) REF. - ~ 
0.026 (0.65 mm) REF. 


0.051 (1.30 mm) REF. 


0.031 (0.80 mm) MIN. 
0.039 (1.00 mm) MAX. 


CooL 
7 

0.000 (0.00 mm) MIN. 

0.004 (0.10 mm) MAX. 


0.004 (0.10 mm) MIN. 
0.007 (0.18 mm) MAX. | 


| oe 4 
0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 


SC-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR | aes 
0.010 ’ —————— Hy 0.028 
(0.25 mm) MIN. —— (0.70 mm) MIN. 
0.014 a i | 0.035 


(0.35 mm) MAX. 4 | (0.90 mm) MAX. 


=——_ | _- > 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


SOT-23 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. | | 
| 


0.083 (2.10 mm) MIN. + 0.047 (1.20 mm) MIN. 
0.104 (2.64 mm) MAX. _ 0.055 (1.40 mm) MAX. 


0.037 (0.95 mm) REF. ha 
0.020 (0.51 mm) REF. —> — 


0.076 (1.92 mm) REF. 


0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


0.003 (0.080 mm) MIN. 
0.008 (0.20 mm) MAX. 
8° MAX. | 


Lf 


0.022 (0.55 mm) REF. 


0.035 (0.89 mm) MIN. 
0.044 (1.12 mm) MAX. | 


_} 


0.0005 (0.01 mm) MIN. 
0.004 (0.10 mm) MAX. 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


\ 0.010 
Ss 0.25 mm) MIN. 
Wi ( 
0.045 (1.15 mm) MIN. | J 4 0.016 


0.053 (1.35 mm) Max, LH 


(0.40 mm) MAX. 


CATHODE 
INDICATOR 


oe 


0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


. 0.008 (0.20 mm) NOM. 


0.006 + 4 0.050 
(0.15 mm) TYP. 7 \ (1.25 mm) MAX. 
t t 0.004 (0.10 mm) MAX. 
0.010 (0.25 mm) MIN. 
0.069 0.118 
(1 i mm) (3.00 mm) 
0.052 0.087 


(1.30 mm) (2.20 mm) 


0.020 (0.51 mm) | | lL 
0.014 (0.35 mm) 0.037 (0.95 mm) REF. 


; 0.020 
0.003 ren (0.50 mm) MIN. 0.012 0.064 (1.63 mm) 0.012 (0.20 TY 
0.07 mm) MIN. 0.028 (0.30 mm) : -30 mm) TYP. 
pons i (0.70 mm) MAX. 0.000 0.035 (0.90 mm) | 0.024 | 
(0.20 mm) MAX. (0.00 mm) (0.61 mm) 
J il 4 MIN. 0.004 
10° MAX. (0.10 mm) Z; 
RES Sy Ch 
0.122 (3.10 mm) 0.0104 (0.26 mm) 
0.106 (2.70 mm) 0.0035 (0.09 mm) MIN. 
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Low Distortion Attenuator 


Plastic Packaged PIN Diodes 


a 


SKYWORKS 


Features 
@ Low Distortion Design 


Mi Frequency Range from HF to > 2 GHz 
M@ Designed for Base Station Applications 
@ Configured for Pl and TEE Attenuators 


Description 


The SMP1304 series of plastic packaged, surface 
mountable, low capacitance (0.3 pF) silicon PIN diodes 
are designed for use in attenuator applications from 5 MHz 
to beyond 2 GHz. The thick 100 um | region of these PIN 
diodes makes them very attractive for use in low distortion 
Pl and TEE attenuators commonly used in TV distribution 
applications. The 1 uS typical carrier lifetime of these 
diodes results in resistance of 20 2 maximum at 1 mA and 
7 Q maximum at 10 mA. Available in a selection of plastic 
packages: as a single diode in the small footprint 
SOD-323 package and in a variety of configurations in the 
SOT-23 package, including a low inductance (0.4 nH) 
SMP1304-007 package. Also available in the SOT-143 
package are three diode junctions designed for insertion 
in TEE attenuators (SMP1304-018) and PI attenuators 
(SMP1304-019). Also available in a SOT-5 (SMP1304-027) 
package as a four diode array designed for insertion in the 
commonly used 4 diode PI attenuator circuit. 


Single Common 
Cathode 


_ SOT-23 | 


¢ Available through distribution. 


Series Pair Lo Single 
Inductance 


Pisa 10H | Le=15eH | tg= 15H | Ug=04eH | igst5mH |] 


SMP1304 Series 


Reverse Voltage (Vr) 200 V 


Power Dissipation @ 25°C Lead 
Temperature (Pp) 
Storage Temperature (Tst) 


— 
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Low Distortion Attenuator Plastic Packaged PIN Diodes SMP1304 Series 


Electrical Specifications at 25°C 


Reverse Current (Ip) Vr =200V 
Capacitance (Cr) F=1 MHz, V=30V 


Capacitance (Cr) F=1 Mhz, ¥V=30V 
(SMP1304-018 & SMP1304-019) 


Forward Votage Vi 
TRegonwan SSCS 


Typical Performance Data 


10000 === Se 100 
eu i is. ans, 

G 1000 = = 10 
we tt = 
& 100 = o 

B =e = 1 
8 19 EE 6 
vm ——— zg 
=: S 

o 1 =e CS SS Oo ai 
ro) ee uu. 

a tt i th 
0.1 bl | en a ll 0.01 
0.01 0.1 1 10 100 400 500 600 700 800 900 1000 
Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 
ie _ 
or 7) 
= a. 
2 — 
E : 
= i) 
© o 
Q =) 
O L*: 
O rs) 
O 
) 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 
and Reverse Voltage 
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Low Distortion Attenuator Plastic Packaged PIN Diodes 


Resistance vs. Temperature @ 100 MHz 


ae | Sn) a) ae) eel a 
-55°C -15°C +25°C +65°C +100°C 
(Q) (Q) (Q) (Q) (Q) 

Piooo [48 [ss | 88 | 66 | 70 


SMP1304-007 


In the -007 configuration of the SOT-23 package, the 
package inductance is effectively reduced to 0.4 nH, in 
comparison to the 1.5 nH value of the standard 
configuration. This lower inductance will be particularly 
beneficial when the diodes are used as shunt connected 
switches at frequencies higher than 500 MHz, where 
inductance is the primary limitation on maximum switch 
isolation. 

To achieve the effective 0.4 nH, the SOT-23 package must 
be inserted in the microstrip circuit board with a gap in the 
trace, as shown in the figure. Because of the polarity of 
the diode junction, this low inductance feature is only 
realizable with the cathode connected to ground. 


Gap 


Ground 


SMP1304 Series 


SMP1304-019 PI Attenuator PIN Diodes 


The SMP1304-019 employ three PIN diode junctions in 
a SOT-143 package. They are configured for ease of 
insertion in PI attenuator circuits commonly used from 10 
MHz to beyond 1 GHz. The SMP1304 PIN diode junction 
was designed for low capacitance, wide resistance 
dynamic range and low distortion performance. 


2 4 1 2 
SMP1304-019 (Pl) 
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Low Distortion Attenuator Plastic Packaged PIN Diodes 


SOT-23 


0.110 (2.80 mm) MIN. —> 
0.120 (3.04 mm) MAX. 


0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


* 0.047 (1.20 mm) MIN. 


0.083 (2.10 mm) MIN. 
_y 0.055 (1.40 mm) MAX. 


0.104 (2.64 mm) MAX. 
0.037 (0.95 mm) REF. an 
0.020 (0.51 mm) REF. —> <—— 


0.035 (0.89 mm) MIN. 
0.044 (1.12 mm) MAX. 


Lt, 


0.0005 (0.01 mm) MIN. 
0.004 (0.10 mm) MAX. 


0.003 (0.080 mm) MIN. 
0.008 (0.20 mm) MAX. 


8° MAX. 


wii 


0.022 (0. - mm) REF. 


SOT-143 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. 


0.020 (0.50 mm) REF. —> 0.076 (1.92 mm) REF. 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.068 (1.72 mm) REF. 
+ 0.012 (0.30 mm) MIN. 


0.028 (0.70 mm) REF. 0.020 (0.50 mm) MAX. 


0.030 (0.76 mm) MIN. 
0.035 (0.89 mm) MAX. 


0.047 (1.20 mm) MIN. 
0.055 (1.40 mm) MAX. 
<_ > 
0.003 (0.08 mm) MIN. 
8° MAX. 0.008 (0.20 mm) MAX. 


a 


& > <= 
0.022 (0.55 mm) REF. 


0.031 (0.80 mm) MIN. 
0.047 (1.20 mm) MAX. 


— 


4 0.0005 (0.01 mm) nines ‘ 
0.004 (0.15 mm) MAX. 


SMP1304 Series 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 
0.010 


,_ (0.25 mm) MIN. 
0.016 
(0.40 mm) MAX. 


0.045 (1.15 mm) M 
0.053 (1.35 mm) MAX. 


lL 0.063 (1.60 mm) MIN. 
0.071 (1.80 mm) MAX. 


—> 


CATHODE 
INDICATOR 


0.008 (0.20 mm) NOM. 


0.006 r | b 0.050 
(0.15 mm) TYP. i 25 mm) MAX. 
t | x t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


4 0.069 0.118 
(1.75 mm) (3.00 mm) 
0.052 0.087 


4y (1.30mm) (2.20 mm) 


0.020 (0.51 mm) =| ke a L 
0.014 (0.35 mm) 0.037 (0.95 mm) REF. 


0.012 
(0.30 mm) 0.064 (1.63 mm) 0.012 (0.30 mm) TYP. 
0.000 0.035 (0.90mm) y 9.924 | 
(0.00 mm) (0.61 mm) 
MIN. 0.004 
(0.10 mm) y 


0.0104 (0.26 mm) ] 
0.0035 (0.09 mm) MIN. 


| 


0.122 (3.10 mm) 
0.106 = 70 mm) 


neh 
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Very Low Distortion Attenuator = 
Plastic Packaged PIN Diodes SKYWORKS 


SMP1307 Series 


Features 
@ Low Distortion Design 


li Frequency Range from HF to > 2 GHz 
M@ Designed for CATV AGC Applications 


Mi Designed for High Volume Wireless 
Applications 


Description 


The SMP1307 series of plastic packaged, surface 
mountable, low capacitance (0.3 pF) silicon PIN diodes 
are designed for use in attenuator applications from 5 MHz 
to beyond 2 GHz. The thick 175 um | region of these PIN 
diodes makes them very attractive for use in very low 
distortion Pl and TEE attenuators commonly used in TV 
distribution applications. The 1.5 uS typical carrier 
lifetime of these diodes results in resistance of 100 Q 
maximum at 1 mA and 10 2 maximum at 10 mA. Available 
in a selection of plastic packages, as a single diode in the 
small footprint SOD-323, and in a variety of configurations 
in the SOT-23. Also available in a SOT-5 (SMP1307-027) 
package as a four diode array designed for insertion in the 
commonly used 4 diode PI attenuator circuit. 


Power Dissipation @ 25°C Lead 
Temperature (Pp) 
Operating Temperature (Top) 


ESD Human Body Model Class 1C 
Single Common Series Pair Single 
Cathode 


(Warn P| ___‘Marking PuS_—~«| Making Pe] SSS~*dCSSC ing BI 


¢ Available through distribution. 


Electrical Specifications at 25°C 


F 


Carrier Lifetime (T1) 
[Region With ne: 
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= 100 MHz,!=10mA 


Very Low Distortion Attenuator Plastic Packaged PIN Diodes SMP1307 Series 


Typical Performance Data 


10000 == 100 
= 

fe] | u0p — (ae a ee es rs 1 @) 
@ -— ae a as 0 | eA = 
= || Rll c 
c 100 == 5 

2 eee =n 
9 49 kd S 
as = Ke) 
QD RF Pat g 

< , Sei ll é 0.1 
Dd LL 

0.1 0.01 

0.01 0.1 1 10 100 400 500 600 700 800 900 41000 
Forward Current (mA) Forward Voltage (mV) 
Series Resistance vs. Current @ 100 MHz DC Characteristic 

LL Qa 
1 3 
© © 
= eS 
= Ss 
o S 
© e 
O Oo 
O 


oO 1 2 5 10 20 50 100 0 500 1000 1500 2000 
Reverse Voltage (V) Frequency (MHz) 
Capacitance vs. Reverse Voltage Conductance vs. Frequency 


and Reverse Voltage 


Resistance vs. Temperature @ 100 MHz 


R R R R 
"15°C | +25°C | +65°C | +100°C 
(Q) (Q) (2) (22) 


| 2386.0 | | 2360.0 | | 2546.0 — | 2520.0 | | 2440.0 | 
2000 [86 | 60 | 6s | 74 | 78 
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Very Low Distortion Attenuator Plastic Packaged PIN Diodes SMP1307 Series 
ee et eseanrmeningcennice ees 


SMP1307-027 4 Diode PI Attenuator 


The SMP1307-027 employs 4 PIN diode junctions in a 

5-lead SOT package. It is configured for ease of 2 ge 
insertion in the PI attenuator circuit commonly used for 

broadband TV distribution systems, covering a frequency 

range from 5 MHz to beyond 1 GHz. 


A broadband attenuator was designed using the 

SMP1307-027 showing good performance to 2 GHz. The 

attenuator was evaluated with a 50 © source and load 4 ) 
impedance. The following figure shows the circuit 

diagram and measured performance. 


5 6 VTUNE 
Ges 0-20 V 
Re | 10,000 pF 
C, 1k 7 Gs 
10,000 pF D, Ds 10,000 pF 
RF R; Re RF 
Input 1k 560 Output 
C4 
Ce | Rs | 10,000 pF 
710,000 pF ==> 560 cs 
VREF 
1 : 0 5V 
3 
_L 10,000 pF 


D,—D, SMP1307-027 


A 4 diode PI attenuator utilizing individual SMP1307-011 PIN diodes is described in the “A Wideband General Purpose PIN Diode Attenuator” Application Note. 


Attenuation (dB) 


0 0.5 1.0 1.5 20 
Frequency (GHz) 


SMP1307-027 Attenuation vs. Frequency 
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130 


Very Low Distortion Attenuator Plastic Packaged PIN Diodes 


SOT-23 


0.110 (2.80 mm) MIN. > 
0.120 (3.04 mm) MAX. ~| | 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. = 
0.020 (0.51 mm) REF. —> 


0.003 (0.080 mm) MIN. 


0.035 (0.89 mm) MIN 
0.008 (0.20 mm) 


0.044 (1.12 mm) MAX. | 
0.0005 (0.01 mm) min, —t t 
0.004 (0.10 mm) MAX. 


8° MAX. 


0.022 (0. , mm) REF. 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


i > 
\ 0.010 
i— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 0.016 
0.053 (1.35 mm) MAX 


“4 


t 2] __ 0.063 (1.60 mm) MIN. 
CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


> TF (0.40 mm) MAX. 


0.008 (0.20 mm) NOM. 
= | 
0.006 i‘. 4 0.050 
(0.15 mm) TYP. 7 | (1.25 mm) MAX. 
aa Y 


t 0.004 (0.10 mm) MAX. 
0.010 (0.25 mm) MIN. 


0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


+ 0.047 (1.20 mm) MIN. 
_y 0.055 (1.40 mm) MAX. 


SMP1307 Series 


(0.36 mm) | in 
MIN. 0.060 0.102 
0.020 | (1.52mm) | (2.59 mm) 
(0.51 mm) MIN. MIN. 
MAX. 0.069 0.118 
(1.75 mm) (3.00 mm) 
MAX. MAX. 
0.037 bt 
0.037 0.035 
0.94 mm) REF. 
eee ea —* (0.94 mm) REF. (0.89 mm) 
MIN. 
0.110 (2.79 mm) MIN. 0.057 
0.035 (0.89 mm) MIN. 
0.118 (3.00 mm) MAX. 1.49 mm 
( ml 0.051 (1.30 _ MAX. ( ) 
“ 
0.134 
’ MAX. 


“em 


we coh, 


0.004 (0.10 mm) em? 


0.024 (0.61 mm) MAX. A 000 (0.00 mm) Sint 


0.006 15 ae MAX. 
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silicon PIN Diode Chips sxvworiee 


APD Series 


Features 
M@ Established Skyworks’ PIN Diode Process 


@ For Switch and Attenuator Applications 


@ Low Capacitance Designs to 0.05 pF 
@ Voltage Ratings to 200 V 


@ Chip Size Smaller than 15 Mils Square Absolute Maximum Ratings 


Power Dissipation Priest eee W 


Operating Temperature -65°C to +175°C 
Storage Temperature -65°C to +200°C 


Description 


Skyworks’ APD Series of silicon PIN diode chips are 
designed for use as switch and attenuator devices in high 
performance hybrid microwave integrated circuits. These 
PIN diode designs are useful over a wide range of 
frequencies from below 100 MHz to beyond 30 GHz. 
These devices utilize Skyworks’ well established silicon 
technology resulting in high resistivity and _ tightly 
controlled | region width PIN diodes. APD0O505-00 
through APD1510-000 are primarily designed for fast 
speed through moderate speed switch applications. They 
have low resistance and capacitance at zero bias and 
reverse bias. The thick | region APD2220-000 is primarily 
designed for low distortion attenuator applications. 


Electrical Specifications at 25°C 


Voltage 


Thermal Contact 
Part Number Resistance | Diameter 


Outline 
Drawing 


Switching Applications 


ES 
rapoosioo00| 010 | 020 | is | 4 | 0 | 5 | | 25 | 150801 
rapooseo000| 020 | ozs | 10 | 50 | 0 | 5s |e | a5 | 150801 
rapooe0s.o00| 00s | 010 | 20 | too | too | 68 | a | 20 | 150801 
rapoosioo00 | 010 | ots | is | 160 | too | 8 | @ | 30 | 15001 | 
rapoisio000| 010 | 020 | 20 | 800 | 200 | i | 60 | 80 | 150801 
Atenuator Applications SSS~—~—SSC“‘“SsSSSC‘S 


Attenuator Applications 
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Silicon PIN Diode Chips 


Typical Performance Data 


100 SS Sa 
3 PH APDO805-000 HHT FH 
© an! aulill 
Oo J] 
< 10 an Sei -AP-DO50S, 000 SEE 
OD ah ann ee —= oth HH 
a or Soon Ss tt 
x LTT TTP SS 

1 === ahaa se ae 
Ao 

04 So 

0.01 0.1 1 10 100 


Resistance vs. Forward Current @ 1 GHz 


1000 aa: 


Forward Current (mA) 


SPICE Model Parameters 


Reverse Breakdown 


Transit Time 


[Description | Symbol _| APD050-000] APDOST0-000 | APDOB0S-000 | APDOBTO-000 | APD1510-000| APD2220-000| Unit 
[Saturation Curent [1S | 640et4 | ss0ei7 | 12011 | 18012 | te0e10 | 200609 | A 
[Series Resisance | As | 025 | 080 | 100 | 030 | 10 | oa | a 
[ensson Geese [OW [ao [ue fo [ae feo Js 
ma 
=" 


Outline Drawings 


149-815 
ANODE 
METALIZED 
GOLD DOT 0.014 + 0.001 
0.002 (0.051 mm) (0.350 + 0.025 mm) 
MIN. DIA. 
I<— 0.014+0.001 —+I 
(0.350 + 0.025 mm) 
0.004 (0.127 mm) MIN. 
0.006 (0.152 mm) MAX. 
CATHODE METALIZED BACK | 
CONTACT GOLD 
132 
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APD Series 


1000 
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Forward Current (mA) 


Resistance vs. Forward Current @ 1 GHz 


Resistance (Q) 
o 


150 Series 
ANODE 
METALIZED 
GOLD DOT 
0.010 (0.251 mm) MIN. 
0.014 (0.356 mm) MAX. SQ. 
150-801: 
0.002 (0.051 mm) MIN. 
150-806: 
0.0011 (0.028 sy MIN. 
0.004 (0.127 mm) oat 
0.006 (0.152 mm) ue 
—=— SILICON 


CATHODE METALIZED BACK 
CONTACT GOLD 
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Limiter Diodes 
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Plastic Packaged Limiter Diodes 


~ 


SKYWORKS 


Features 
@ Low Distortion Design 


M@ Characterized Limiter Performance 
500 MHz to 2 GHz 


@ Low Insertion Loss 
@ Low Cost Plastic Package 
@ Available in Tape and Reel Packaging 


Description 


The SMP1330-005 is a limiter diode in a plastic package 
designed for use as a passive receiver protector in 
wireless and other UHF systems covering 500 MHz to 
2 GHz. It employs Skyworks’ limiter diode technology to 
produce a gold doped thin base limiter chip for low loss, 
low distortion performance and good limiter action. This 
device has been characterized in limiter circuits and tightly 
specified to insure consistent performance. 


ras 


Series Pair 


Marking: PQ2 


SOT-23 
¢ SMP1330-005 


Le =1.5NH 


¢ Available through distribution. 


Electrical Specifications at 25°C 


_ 


TRegonWah—SSCSC~iSC“‘“‘“‘*S*S*S*S~C“‘*~*~*~*S 
x 


SMP1330-005 


Absolute Maximum Ratings 


Characteristic 


Reverse Voltage (Vp) 


Forward Current (Ir) 


CW Incident Power @ 25°C 
Lead Temperature 


Peak Incident Power @ 1% 
Duty Factor 1 uS Pulse 


Power Dissipation @ 25°C Lead 
Temperature (Pp) 


Storage Temperature (TstT) -65°C to +150°C 
Operating Temperature (Top) -65°C to +150°C 


oO 
NJ 
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Plastic Packaged Limiter Diodes 


Typical Performance Data 


€ 
aa) 
= 
D ye 
: Ty 
o AT 
= 
oe 
= 
O 
0 
0 5 10 12 14 16 18 20 22 24 26 28 30 
Input Power (dBm) 
Typical 1 GHz Limiter Performance 
0.110 (2.80 mm) MIN. > 
0.012 (0.30 mm) MIN. 


0.120 (3.04 mm) MAX. er 
0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. ap 
0.020 (0.51 mm) REF. —> — 


0.076 (1.92 mm) REF. 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) MAX. 


‘{_ fo 
a f 0.0005 (0.01 mm) MiN.—t ' 
0.004 (0.10 mm) MAX. 
0.022 (0.55 mm) REF. ( ) 


f 0.047 (1.20 mm) MIN. 
q 0.055 (1.40 mm) MAX. 


SMP1330-005 


Packages 


The SMP1330 series is available in one package 
configuration utilizing industry standard SOT-23. 


SMP1330-005 


SMP1330-005 Series Pair SOT-23 

This series pair is designed for use as anti-parallel limiter 
diodes by externally connecting pins 1 and 2 of the 
SOT-23 package. In a limiter circuit, no DC return is 
needed and limiting action is improved because 
inductance is reduced to approximately 0.8 nH. A small 
increase in loss occurs from the higher capacitance and 
conductance. 


Typical 1 GHz Limiter Performance 
SMP1330 Condition -005 


Connection Parallel 
Insertion Loss P = -20 dBm 0.3 dB 
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Silicon Limiter Diode Chips 


xe 


SKYWORKS 


Features 
™@ Established Skyworks’ Limiter Diode 
Process 


@ High Power, Mid-range and Clean-up 
Designs 


@ Low Insertion Loss (0.1 dB at 10 GHz) 
M@ Power Handling to 66 dBm 

@ Tight Control of Basewidth 

M@ Mesa and Planar Chip Designs 


Description 


Skyworks’ CLA series of silicon limiter diode chips provides 
passive receiver protection over a wide range of 
frequencies from 100 MHz to beyond 30 GHz. These 
devices utilize Skyworks’ well established silicon 
technology for high resistivity and tightly controlled thin 
base width PIN limiter diodes. Limiter circuits employing 
these devices will perform with strong limiting action and 
low loss. 


The CLA series consists of eight individual chip designs 
of different intrinsic region basewidths and capacitances 
designed to accommodate multi-stage limiter applications. 
The mesa constructed, thin basewidth, low capacitance 
CLA4601-000, CLA4602-000, CLA4604-000 and 
CLA4605-000 are designed for low level and clean-up 
applications. The CLA4603-000, CLA4606-000 through 
CLA4608-000 are planar designs designated for high 
power and mid-range applications. 


Absolute Maximum Ratings 


Value 


Pdiss = eam W 


Characteristic 


Power Dissipation 


For CW Signals 


For Pulsed Signals 6 = DF x @ave + 8 pulse 
(9p @1 uS x Normalized 


8p from Figure 2) 


-65°C to +175°C 
-65°C to +200°C 


Operating Temperature 


Storage Temperature 


CLA Series 


RIF 


Outline Drawings 
149-801 


ANODE METALIZED GOLD DOT 


0.002 (0.051 mm) DIA. i 


0.010 (0.254 mm) MIN. 
0.014 (0.356 mm) MAX. SQ. 


“\\ 


0.004 (0.127 mm) MIN. 


0.006 (0.152 mm) MAX. CATHODE METALIZED BACK 


CONTACT - GOLD 


150 Series 


METALIZED 


ANODE 
GOLD DOT 


0.010 (0.251 mm) MIN. 
0.014 (0.356 mm) MAX. SQ. 


150-801: 


0.002 (0.051 mm) MIN. 
150-806: 
0.0011 (0.028 mm) MIN. 
= os 
0.004 (0.127 mm) can 


0.006 (0.152 mm) MAX. 
1 ~<— SILICON 


CATHODE METALIZED BACK 
CONTACT GOLD 
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Silicon Limiter Diode Chips CLA Series 


Electrical Specifications at 25°C 


Breakdown Top Contact 
Part Voltage Diam. Outline 
Number (V) ) ilss/mm) | Drawing 


Typ 


5.0/0.127 149-801 


1. Capacitance, Cj, measured at 1 MHz. 

2. Resistance, Rs, measured at 100 MHz. 

3. CW thermal resistance for infinite heat sink. 

4. Pulse thermal resistance for single 1 uS pulse. 


Typical Performance at 25°C 


Part Insertion Loss input Power Maximum Output at Maximum Recovery 
Number @ -10 dBm for 1 dB Loss Pulsed Input Power | Max. Pulsed Input CW Input Power Time 
(dB) (dBm) (dBm) (dBm) (nS) 


1. Insertion loss for CLA4601-000 through CLA4607-000 at 10 GHz; 3. Maximum pulsed power for 1 uS pulse and 0.1% duty factor with chip at 
insertion loss for CLA4608-000 at 5 GHz. 25°C heat sink. Derate linearly to 0 W at 175°C. 

2. Limiter power results at 1 GHz for shunt connected single limiter diode and 4. Maximum CW input power at 25°C heat sink. Derate linearly to 0 W at 175°C. 
DC return in 50 Q line. 5. Recovery time to insertion loss from limiting state. 


100 


EHH 
mani 
& 2 
. 2 yy 
5 | 
5 3 10 a = os 
a N a 
pre ro _ as 
=| a bat 
£ S A 
3 2 vl 
CLA4603/4/5 
, (iu —L- LATIN | HH 
1.00E-06 1.00E-04 1.00E-02 1.00E+00 
Input Power (dBm) Pulse Width (Sec.) 
Figure 1 Figure 2 
Typical Peak Leakage Power at 1 GHz Normalized Pulsed Thermal Impedance 
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Schottky Diodes 


Application/Selection Guide 


Market Function Suggested Part Number 
Handsets SMS3925-079, SMS3922 Series, SMS3923 Series 
LNB/DBS SMS7621-005, SMS7621-006, SMS1546-005 
CATV SMS3923 Series, SMS3924 Series 
RF ID Tags RF Power Detection SMS3922 Series, SMS3923 Series, SMS7621 Series, SMS7630 Series 
Switching SMS3923 Series 


WLAN RF Power Detection SMS7630-079 


Base Stations/ Double Balanced Mixers Crossover Quads 
Communication Systems SMS3926-023, DMF3926-100 
SMS3927-023, DME3927-100 
SMS3928-023, DMJ3928-100 
Dual Crossover Quads 
DMF3945-103, 

DME3946-103 

DMJ3947-103 
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Chip Scale Schottky Diodes 


Preliminary 


xe 


SKYWORKS 


Features 
m™@ Package Height is Half of the SC-79 
(0.012 mm) 


@ Low Inductance (0.25 nh) 


M@ Designed for High Volume Wireless 
Detector and Mixer Applications 


@ Available in Tape and Reel Packaging 


Description 


The SMS7621-050 and SMS7630-050 are chip scale 
packaged, surface mount Schottky diodes designed for 
high volume RF and microwave detector and mixer 
applications. The low barrier diode, SMS7621-050, and 
the zero bias detector diode, SMS7630-050, combine 
Skyworks’ advanced semiconductor technology with state- 
of-the-art packaging techniques to offer one of the smallest 
surface mount devices available. All diodes are 100% DC 
tested and deliver tight parameter distribution, minimizing 
performance variability. Applications include high 
sensitivity ID tags and wireless systems. SPICE model 
parameters are available as a design tool. 


Electrical Specifications at 25°C 


Breakdown VR=0V 
Part Voltage F = 1 MHz 
Number Description Min. (V) Typ. (pF) 


SMS7621-050 Low Barrier 2V @10nuA 
Detector/Mixer 


SMS7621-050, SMS7630-050 


Absolute Maximum Ratings 


Power Dissipation @ 25°C Lead 


Temperature (Pp) 


Forward Current (Standby State IF) 


Rr @ 
10 mA (Q) 


SMS7630-050 1V @ 100 nA 
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Chip Scale Schottky Diodes SMS7621-050, SMS7630-050 


10000.00 50 Q 10M Q 
S RF Input RFC Video Output 
£ 1000.00 
Q ; 
oO) 
& 
<. 
>= 100.00 
x 
L 
O 
= 
® 
A 10.00 
1.00 


-30 -20 -10 0 10 
Input Power (dBm) 


Typical Detector 
Characteristics @ 1.8 GHz 


SPICE Model Parameters (Per Junction) 
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Chip Scale Schottky Diodes 


Reel 


Carrier Tape 


Cavity 


Bottom Hole D; N/A 
Diameter 


Perforation 


Dieneter | ORO 
Pich Py «d| «0001 
Carrier Tape 


Cover Tape 


SMS7621-050, SMS7630-050 


Tape Dimensions 


T (Carrier Tape Thickness) T1 (Cover Tape Thickness) 


y 7 y 
=r > MAX. 0 | =P 3 MAX. 
lA : | —! By 


0 


Chip Scale (-050) 


CATHODE INDICATOR 


User Direction of Feed 


Standard Reel Quantity 3,000 N/A 


-050 


4X 0.004 4X 0.002 
(0.102 mm) 


(0.051 mm) 


4X 0.002 ile 0.011 
with 5403010 ot me t oi. 
Tape a 0.062+0.01 

e 1 4X 0.008 4 0.0209 ia 
Thickness (0.203 mm) (0.530 mm) 
Distance + 0.0228 

(0.580 mm) cae 
Cavity to F 3.50+0.05 
Perforation | | N 
(Width Direction) pay me 

0.0264 (0.670 mm) 

Cavity to P» 1.00+0.025 + 0.0283 (0.720 mm) 
fiepehs Oueisacs > i. _ 

; 0.0025 | | (0.508 mm) | | 
Note: All dimensions are in mm. (0.063 mm) 

0.0030 7 0.012 
(0.076 mm) (0.305 mm) 

142 Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 ¢ Email sales @skyworksinc.com ¢ www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Chip Scale Schottky Diodes 


Land Pattern 


The recommended surface mount pad pattern ensures 
quality solder joint formation and high-yielding assembly, 
while using minimum board space. The dimensions apply 
to both Solder Mask Defined (SMD) as well as Non-Solder 
Mask Defined (NSMD) pads. However, NSMD pads, in 
which the solder mask is pulled back from the metal pad, 
are preferred. This type of pad definition generally 
produces improved solder joint reliability as well as an 
increased gap under the component. The increased gap 
is desirable for enhanced cleaning of flux residue and 
component underfill for applications in which the 
component will be encapsulated. 


375 um 
od 


SMS7621-050, SMS7630-050 


The solder deposit should be centered on the land pattern 
as shown. 


100 um 


Component Placement 


The CSP can easily be picked and placed on most 
placement systems. Care should be taken to select a pick 
nozzle that matches the component footprint. Vision 
alignment after pick can be done to the package edges or 


Boe pn the package leads, depending on the ability of the individual 
placement machine. The component should be placed as 
centered as possible to the pad and print patterns to assure 

5 En od i , 

250 um even wetting and an absence of tilt or skew. 

2.00 mm 
Solder Printing 
The recommended land pattern, when used in 
conjunction with the following solder deposit 
recommendation, provides quality solder joint formation 
and high yielding assembly. Solder should be deposited 2.30 mm 
with a stencil of foil thickness from 100-125 um, and 
preferably have apertures that are laser-etched and 
electro-polished for optimal paste release. The chip scale 
package is compatible with most lead-based and lead-free 
solder pastes, though a type 3 or type 4 paste is preferred pnts 
for the fine aperture printing. ee 
250 um 
<> 
400 um | 
0.45 mm 
<—_———__ > 
350 um 
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Chip Scale Schottky Diodes 


Solder Reflow 


Solder reflow is best suited to convection or IR reflow 
systems, though convection reflow will always give more 
rapid and uniform thermal transfer. The CSP can be 
successfully reflowed in either air or nitrogen 
atmospheres. The solder paste manufacturer's 
recommended reflow profile should be adhered to and 
care should be taken to ensure that the profile is adjusted 
for variability in thermal mass amongst componenis. 
Attached are generic profiles for eutectic tin-lead solder 
and a typical lead-free solder. 


These should only be used as a guideline, with the paste 
manufacturers recommended profile taking precedence. 
A standard solvent flux clean can be safely employed to 
remove flux residue from the device edges. 


300 
270 
240 
210 
180 
150 
120 


Temp (‘C) 


Time (Ss) 


Temp (‘C) 


Time (Ss) 
Eutectic Tin-Lead Profile 


SMS7621-050, SMS7630-050 


Finished Product 


Once reflowed, the component should be fairly centered 
on the land pattern. Solder should wet evenly to CSP leads 
and the component should not display excessive tilt or skew. 
A solvent flux clean can be safely employed if desired. 
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Surface Mount Mixer and 
Detector Schottky Diodes 


SKYWORKS 


Features 
M@ Designed for High Volume Commercial 
Applications 


Mi Available Lead (Pb)-Free MSL-1 @ 250°C 
per JEDEC J-STD-020 


@ Tight Parameter Distribution 
@ Available as Singles and Pairs 
@ Available in Tape and Reel Packaging 


Description 


These low cost, surface mountable plastic packaged silicon 
mixer Schottky diodes are designed for RF and microwave 
mixers and detectors. They include low barrier diodes and zero 
bias detectors, combining Skyworks’ advanced 
semiconductor technology with low cost packaging 
techniques. All diodes are 100% DC tested and deliver tight 
parameter distribution, minimizing performance variability. 
They are available in SC-70, SC-79, SOD-323, SOT-23, 
SOT-143, and LGA packages. Wiring configurations include 
singles, common cathode, series pairs and unconnected 
pairs. Applications include low noise receivers used in high 
sensitivity ID tags, wireless systems, radio designs and may 
be used at frequencies to 10 GHz. SPICE model parameters 
are included as a design tool. 


NEW 3 Lead (Pb)-Free “environmentally friendly” 
packaging available: Skyworks offers the 
SMS7630-079LF and SMS7630-517 Lead 
(Pb)-Free package as a green alternative. 


Absolute Maximum Ratings 


( 
(T 
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Surface Mount Mixer and Detector Schottky Diodes 


Reverse 
Common Reverse Unconnected Unconnected Unconnected 
Single Single Single Cathode Series Pair Series Pair Pair Pair Pair 


a 0 
a OO 
rsusreavare | susreatar | susveaiao; | —_—| sevens | eusvexiane | swsrezras | | 
waking she | Mening S40 | Mating SH” 


SMS7630-079 | SMS7630-011 | SMS7630-001 oe SMS7630-005 | SMS7630-006 SMS7630-020 | SMS7630-517 
SMS7630-079LF | Cathode Mark | Marking. SD1 | =| Marking: SD2_| Marking: SD8 


Anode Mark 
Ls =0.7 nH Le=1.5.nH Ls=1.5 nH 


LF denotes Lead (Pb)-Free packaging. 


Electrical Specifications at 25°C (Per Junction) 


Low Barrier Mixer and Detectors 


Barrier Vp @ 10 A (V) Cr @ OV (pF) Ve @ 1 mA (mV) 
Min |e Max 


*Rr is the slope resistance. 


Zero Bias Detectors 


Pair Configuration 
Part Number | Vg @ 100 nA (V)| Cr @ 0.15 V (pF) | Ve @ 0.1 mA (mV) | Ve @ 1 mA (mV) | (b) VF @ 1 mA (mV) 


ee We 
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Surface Mount Mixer and Detector Schottky Diodes 


10000.00 


1000.00 


100.00 


Detected Voltage (mV) 


10.00 


1.00 


Input Power (dBm) 


Typical Detector 
Characteristics @ 1.8 GHz 


SPICE Model Parameters (Per Junction) 


[Parameter] unt | swsieee | wsrezt | swsreno_ 
ps | A | ser | «ee | 5606 
a 
a 
rs et tet [et 
(G0 [pF | ose [oto [ova 
a 


[TA es eset 
SO 


50 Q 
RF Input 


RFC 


10MQ 
Video Output 
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Surface Mount Mixer and Detector Schottky Diodes 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T, to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 

Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 

Time (Min. to Max.) (ts) 60-120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T,) 183°C 217°C 
Time (t.) 60-150 Seconds 60-150 Seconds 


Time Within 5°C of Actual Peak Temperature (tp) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


TO a eke te tre pase ea tes a ak a se eae 


Critical Zone 
TL to TL 


TL --------------------- HHH 

Teme). a a a i 
= 
= 
Me 
© 
Q 
6 Tsmin| fe 

Preheat 
25 C 
t25‘Ct6 Peak = ——_______, 
irne-————— 
Reference JEDEC J-STD-020 
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Surface Mount Mixer and Detector Schottky Diodes 


SOT-23 


0.110 (2.80 mm) MIN. 


0.120 (3.04 mm) MAX. 


aaa 0.012 (0.30 mm) MIN. 
| 0.020 (0.50 mm) MAX. 


+ 0.047 (1.20 mm) MIN. 


0.083 (2.10 mm) MIN. 
_y 0.055 (1.40 mm) MAX. 


0.104 (2.64 mm) MAX. 


0.037 (0.95 mm) REF. 
0.020 (0.51 mm) REF. —> — 


0.076 (1.92 mm) REF. 


0.008 (0.20 mm) | 0.044 (1.12 mm) MAX. 


0.0005 (0.01 mm) Min. —t 
0.004 (0.10 mm) MAX. 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. | 


0.022 (0. , mm) REF. 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


a a 
' 0.010 
—_ (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. = 0.016 


0.053 (1.35 mm) MAX. 1 5 “a (0.40 mm) MAX. 


t | = 0.063 (1.60 mm) MIN. 
CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


{_ 0.008 (0.20 mm) NOM. 


0.006 TT] b 0.050 
(0.15 mm) TYP. 7 | ," .25 mm) MAX. 
t | | t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SOT-143 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. 


0.020 (0.50 mm) REF.—>| }*- +> 0.076 (1.92 mm) REF. 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 


0.068 (1.72 mm) REF. er 
| |< 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 


0.030 (0.76 mm) MIN. 
0.035 (0.89 mm) MAX. 


0.047 (1.20 mm) MIN. 
0.055 (1.40 mm) MAX. 


0.028 (0.70 mm) REF. 


0.031 (0.80 mm) MIN. 


a 
, 0.003 (0.08 mm) MIN. 0.047 (1 .20 mm) MAX. 
8° MAX. 0.008 (0.20 mm) MAX. 
4 
7) 4 
aie! Ieee ‘ 0.0005 (0.01 mm) Mint 


0.022 (0.55 mm) REF. 0.004 (0.15 mm) MAX. 
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SC-70 


0.071 (1.80 mm) MIN. 
0.087 sha 20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 
0.094 hh 40 mm) MAX. 


: 0.045 (1.15 mm) MIN. 
q 0.053 (1.35 mm) MAX. 
2 


1 
0.014 (0.35 mm) REF. 4 ~~ 
0.026 (0.65 mm) REF. 


1.30 mm) REF. 


0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. 


fx) “to, 


0.000 (0.00 mm) MIN. 


0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


0.051 


~_ 


SC-79 


Anode Indicator for SMS7630-079 0.006 (0.15 mm) MIN. 
Cathode Indicator for SMS7621-079 ina soe 


0.010 ’ 0.028 
(0.25 mm) MIN. —— . (0.70 mm) MIN. 
0.014 fe] \ 0.035 


(0.35 mm) MAX. + | : 7 (0.90 mm) MAX. 
—_ ——pP- 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


4 
10° MAX. ae 
0.003 (0.50 mm) MIN. 
(0.07 mm) MIN. ¥ 0.028 
0.008 enn (0.70 mm) MAX. 
(0.20 mm) MAX. 4 ‘a | wl 
10° MAX. 


LGA 


0.028 (0.70 mm) 
0.023 (0.58 mm) 


| “| [~ 


0.058 (1.47 mm) 
0.054 (1.39 mm) 


uae 
f PINS} ——p}— |PIN4 


0.048 (1.23 mm) 
0.044 (1.13 mm) 


' PIN 2 > PIN 1 


TOP VIEW SIDE VIEW 


(0.076) ALL AROUND i 
BOTTOM VIEW 
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Surface Mount General = 
Purpose Schottky Diodes SKYWORKS 


Features 
@ Tight Parameter Distribution 


@ Available as Singles and Pairs 
M@ 100% DC Tested 


HM Designed for High Volume Commercial 
Applications 


@ Available in Tape and Reel Packaging 


Description 

This series of 8, 20 and 70 V rated low cost plastic packaged 
Schottky diodes are designed for general purpose use in RF 
applications as detectors, mixers and switches and in digital 
pulse forming applications. All diodes are fully characterized 
including SPICE model parameters and deliver tight 
parameter distribution, minimizing performance variability. 
They are available in SC-70, SC-79, SOD-323, SOT-23, 
SOT-143 and LGA packages. Wiring configurations include 
singles, common cathode, series pairs and unconnected 
pairs. Available in tape and reel for pick and place 
manufacturing. 


Characteristic 


Reverse Voltage (Vp) 


Forward Current - Steady State (Ir) 


Forward Current - 1 mS Pulse (lr) 


Soldering Temperature 260°C for 5 Seconds 
ESD Human Body Model Class 1B 


+ Sussez2-079 | + Suss922011 | © SuS3e22-001 | + SMSG922.004 | + SMSSe22-005 | +smssO2205 
[Gathede Wark | Cathode Mark | Marking SAi | Marking: SA3_| Marking: SA2_|_ Marking SAT | 
+ sussezs-070 [+ SMs9923.011 | # SMS3025-007 | + SMS3923.004 | # SMSS823-005 | + SMS9025-015 | SMSISZS-517 
[Cathode Mark | Gathode Wark | Marking: S81 | Marking: S83 | Marking’ SB2_| Marking S87 [| 
+ suis3e2a-079 | + Susaaa4-017 | + Sws3e24-001 | + susa92%-004 | + SwSse24-005 | + smssq20015 | 
[Cathode Wark | Cathode Mark | Marking: SCi_| Marking: S03 | Marking: SC2_|_ Markings C7 | 
SRS SER ODE SBS AN RN OM SRE eee 
a On 1 
a 
25-075 

es 

ane a 

ee 

es 


rng 582 
928-075 
rng 502 
eS 


¢ Available through distribution. 
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Surface Mount General Purpose Schottky Diodes 


Electrical Specifications at 25°C 
Pair Configuration 
Part Number Ve @ 10 pA (V) Cr @ OV (pF) | Ve @ 1 MA (mV) | (b) Ve @ 1 mA (mV) Ve 
SMS3922 Series a @1V<100nA 0.63-1.03 280-340 @ 10 mA < 450 mV 
SMS3923 Series @ 15V <500nA 0.83-1.23 310-370 10 @ 35 mA < 1000 mV 


SMS3924 Series @ 50V <200nA 1.43-1.83 490-550 @ 15 mA < 1000 mV 


Typical Performance Data 


1.00 120 
L 0.80 1 .00 
= e 
@ 2 0.80 
< 0.60 0) 
a) oO 
fs & 0.60 
2. 0.40 Oo 
é & 0.40 
0.20 0.20 
0 0 
0 2 4 6 8 0 5 10 15 20 
Reverse Voltage (V) Reverse Voltage (V) 
SMS3922 Total Capacitance vs. SMS3923 Total Capacitance vs. 
Reverse Voltage Reverse Voltage 
10000 
2 
im” £ 1000 
jos ~ 
= Cc 
oO ® 
S = 
2 5 100 
® 
= 2 10 
a 
‘ 
Reverse Voltage (V) Reverse Voltage (V) 
SMS3924 Total Capacitance vs. SMS3922 Reverse Current vs. 
Reverse Voltage Reverse Voltage 
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Surface Mount General Purpose Schottky Diodes 


SPICE Model Parameters 


0.071 (1.80 mm) MIN. 
0.087 are 20 mm) MAX. 


0.010 (0.25 mm) MIN. 
0.016 (0.40 mm) MAX. 


0.071 (1.80 mm) MIN. 
0.094 (2.40 it MAX. 


: 0.045 (1.15 mm) MIN. 
Yq 0.053 (1.35 mm) MAX. 


2 


‘tS 


0.014 (0.35 mm) REF. a 
0.026 (0.65 mm) REF. 


0.051 = .30 mm) REF. 


0.004 (0.10 mm) MIN. 0.031 (0.80 mm) MIN. 
0.007 (0.18 mm) MAX. | 0.039 (1.00 mm) MAX. 


fy 


wipe! Leas 4 
0.000 (0.00 mm) MIN. 


0.004 (0.10 mm) MIN. 
0.012 (0.30 mm) MAX. 0.004 (0.10 mm) MAX. 


SC-79 


CATHODE 9.006 (0.15 mm) MIN. 
INDICATOR 


| 
0.010 ' 0.028 
(0.25 mm) MIN. —— . (0.70 mm) MIN. 
0.014 Ld \ 0.035 


(0.35 mm) MAX. 1 | 
—— 
0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


: ' (0.90 mm) MAX. 
——_—_» 


SOT-23 


0.110 (2.80 mm) MIN. > 


0.120 (3.04 mm) MAX. 


0.012 (0.30 mm) MIN. 
|! | 0.020 (0.50 mm) MAX. 


0.083 (2.10 mm) MIN. 
0.104 Ms 64 mm) MAX. 


0.037 (0.95 mm) REF. — 
0.020 (0.51 mm) REF. —> 


0.003 (0.080 mm) MIN. 0.035 (0.89 mm) MIN. 
0.008 (0.20 mm) MAX. 0.044 (1.12 mm) MAX. | 
8° MAX. 


a 0.0005 (0.01 mm) MIN. t 


0.004 (0.10 mm) MAX. 


+ 0.047 (1.20 mm) MIN. 
4 0.055 (1.40 mm) MAX. 
2 


0.022 (0. - mm) REF. 


SOD-323 


0.090 (2.30 mm) MIN. 
0.108 (2.74 mm) MAX. 


~<——-— he 
\ | 0.010 
— (0.25 mm) MIN. 
0.045 (1.15 mm) MIN. 7 aa 0.016 


0.053 (1.35 mm) MAX. (0.40 mm) MAX. 


_ 0.063 (1.60 mm) MIN. 
CATHODE 0.071 (1.80 mm) MAX. 
INDICATOR 


0.008 (0.20 mm) NOM. 


0.006 y 4 0.050 
(0.15 mm) TYP. (1.25 mm) MAX. 
= j4 
t | - t 0.004 (0.10 mm) MAX. 


0.010 (0.25 mm) MIN. 


SOT-143 


0.110 (2.80 mm) MIN. 
0.120 (3.04 mm) MAX. 


t= 
0.020 (0.50 mm) REF. =—- ~— 0.076 (1.92 mm) REF. 
37] 


0.083 (2.10 mm) MIN. 
0.104 (2.64 mm) MAX. 
t 
>| |< 0.012 (0.30 mm) MIN. 
0.020 (0.50 mm) MAX. 
0.030 (0.76 mm) MIN. 


0.035 (0.89 mm) MAX. 


0.068 (1.72 mm) REF. 
0.028 (0.70 mm) REF. 


— 0.020 0.047 (1.20 mm) MIN. 
0.055 (1.40 mm) MAX. 

oo “oo (0.50 mm) MIN. aes B09 (oisomeny MIN 

(0.07 mm) MIN ‘ me 8° MAX ee —e—sve= 
(0.20 mm) MAX. ae 

t ‘s|7 + Kel be f 0.0005 (0.01 mm) vin 4 
10° MAX. 0.022 (0.55 mm) REF. 0.004 (0.15 mm) MAX. 
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Surface Mount General Purpose Schottky Diodes 


LGA 


0.058 (1.47 mm) 0.028 (0.70 mm) 
0.054 (1.39 mm) 0.023 (0.58 mm) 
ned | [~~ 
f = PINS| —»}— |PIN4 
0.048 (1.23 mm) 
0.044 (1.13 mm) 
' PIN 2 4 PIN 1 
TOP VIEW SIDE VIEW 


(0.076) ALL AROUND { 
BOTTOM VIEW 
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153 


Low Capacitance High Voltage 


Schottky Diode 


~ 


SKYWORKS 


Features 
Silicon Schottky Diode for Detector 
Applications 


@ Ultra Small SC-79 Package 


@ Designed for High Volume, Low Cost 
Applications 


M Available in Tape and Reel Packaging 


Description 

The SMS3925-079 is a 40 V, 0.6 pF RF Schottky diode 
designed for use as a level detector in wireless handsets 
and for general purpose switching applications. The 
SMS3925-079 is packaged in the surface mount 
miniature SC-79 package and is designated for low cost, 
high volume applications. 


Electrical Specifications at 25°C 


Parameter 
Reverse Current (Ip) 
Capacitance (Cr)! 
Forward Voltage (Vr) 


SMS3925-079 


Absolute Maximum Ratings 


Electrostatic Discharge (ESD) - Class 1B 


Human Body Model (HBM) 


VR =40V 


Va =0V,F=1MHz 


lE=1mMA 


1. Capacitance is total capacitance (Cry), junction capacitance (Cy) + package capacitance (Cp). 


154 Skyworks Solutions, Inc. [781] 376-3000 « Fax [781] 376-3100 « Email sales@skyworksinc.com ¢ www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Low Capacitance High Voltage Schottky Diode 


Typical Performance Data 


Capacitance (pF) 


Reverse Voltage (V) 
Total Capacitance vs. Reverse Voltage 


$C-79 


CATHODE 0.006 (0.15 mm) MIN. 


INDICATOR ia tea 
0.010 ‘ 0.028 
(0.25 mm) MIN. —— WY (0.70 mm) MIN. 
0.014 \N 0.035 


(0.35 mm) MAX. ‘ | (0.90 mm) MAX. 


0.060 (1.50 mm) MIN. 
0.067 (1.70 mm) MAX. 


0.043 (1.10 mm) MIN. 
0.051 (1.30 mm) MAX. 


0.020 
(0.07 mm) MIN. 0.028 
— (0.70 mm) MAX. 
0.008 — 
(0.20 mm) MAX. 4 ‘a /| awh 
10° MAX. 


SMS3925-079 


SPICE Model Parameters 
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Surface Mount Schottky 
Quad Mixer Diodes 


~ 


SKYWORKS 


Features 
@ Tight Parameter Distribution 


@ Available as Ring Quads, Crossover 
Quads, Bridge Quads and Octoquads 


M@ 100% DC Tested 


@ Designed for High Volume Commercial 
Applications 


M@ Available in Tape and Reel Packaging 


Description 


Skyworks’ offers a series of low cost devices ina SOT- 
143 package. They cover low, medium and high barrier 
junctions as ring quads, crossover quads and bridge 
quads. An octoquad ring is also offered for high dynamic 
range applications. These devices are constructed 
utilizing Skyworks’ monolithic chip technology, assuring 
uniformity of electrical characteristics for each junction. The 
low capacitance of Skyworks’ ring and crossover quads 
are designed for double balanced mixer applications 
covering wireless frequencies into C-band. The bridge 
quads are designated for modulators and frequency 
multiplier applications. These diodes are 100% DC tested 
and deliver tight parameter distribution, minimizing 
performance variability. They complement Skyworks’ 
product line of Schottky singles and pairs available in 
SC-70, SC-79, SOD-323, SOT-23 and SOT-143 
packages. Available in tape and reel for pick and 
place manufacturing. 


Electrical Specifications at 25°C (Per Junction) 


VB AVF Rr! = = = = = = = = 
@ 10 pA Cy Ve @1mA | @10mA 
Barrier (V) @0V @1mA (mV) (Q) == = = = 
(pF) un) SOT-143 
Ring Quad Bridge Quad Octoquad 


+ Si1s3826-022) + SMS9926-023/¢ SMS9820-021 
Marking: Se4 | Marking SE5 | Marking SOE | 
fe ss927-025 

TY iaring S16 [ Marking SRE [ 
sss028-028 [¢ ss3857-02i | + Ss3940.026 
Tring SKS | Marking: SSE_| Marking: STS 


— : _ 
— “— 


¢ Available through distribution. 
1. Ry is the slope resistance. 
All parameters are based upon a single junction. 


Absolute Maximum Ratings 


Characteristic 
Reverse Voltage (Vr) 
(Pp 


Rated Vp 


260°C for 6 Seconds 
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Surface Mount Schottky Quad Mixer Diodes 


SPICE Model Parameters (Per Junction) 


= 


SMS3928 
SMS3926 SMS3927 SMS3931 
SMS3929 SMS3930 SMS3940 


a 
ee SR [EE 
E11 
ee 
a ee ee ee 
—— 
as 
a as 


a 2 ARIA RARE MOORS: SURI 


1.00E-05 1.00E—05 1.00E-—05 


All parameters are based upon a single junction. 


Typical Forward Voltage Characteristics at 25°C 


Ve @ 0.01 mA (mV) Ve @ 0.10 mA (mV) Ve @ 1.0 mA (mV) Ve @ 10.0 mA (mV) 
Part Number 
ee es Typ. 


100 


SOT-143 


ee 
ee 
ee 


0.110 (2.80 mm) MIN. 
0.120 alae 04 mm) MAX. 


0.020 (0.50 mm) REF. wre il 0.076 (1.92 mm) REF. 


0.083 (2.10 mm) MIN. 

0.104 (2.64 mm) MAX. 
; 

->| |< 0.012 (0.30 mm) MIN. 

0.020 (0.50 mm) MAX. 

0.030 (0.76 mm) MIN. 


0.035 (0.89 mm) MAX. 
0.047 (1.20 mm) MIN. 


0.068 (1.72 mm) REF. 
0.028 (0.70 mm) REF. 


a abil Laie 0.031 (0.80 mm) MIN. 
<=. > 

. 0.003 (0.08 mm) MIN. 0.047 (1.20 mm) MAX. 
8° MAX. 0.008 (0.20 mm) MAX. 
y 

7 4 

wel ke 4 0.0005 (0.01 mm) sane 
0.022 (0.55 mm) REF. 0.004 (0.15 mm) MAX. 
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Chip On Board Mixer Quads 


Ye 


SKYWORKS 


Features 
@ High Volume Automatic Assembly 


@ For Microwave MIC Assembly and 
Automated High Volume Manufacturing 


M@ Mechanically Rugged Design 
M@ 100% DC Tested 


@ Three Barrier Heights for Customized 
Mixer Performance 


Description 

Skyworks’ ceramic Chip on Board (COB) mixer quads are 
designed for high performance RF and microwave receiver 
applications. These devices utilize Skyworks’ advanced 
silicon beamless Schottky technology, combined with 
precision ceramic COB assembly techniques, to achieve 
a high degree of device reliability in commercial 
applications. 


Absolute Maximum Ratings 


Power Dissipation (Pp) CW 75 mW/Junction 


Characteristic 


Storage Temperature (Tst) -65°C to +175°C 


Operating Temperature (Top) 
ESD Human Body Model 


-65°C to +150°C 
Class 1B 
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Chip On Board Mixer Quads 


Electrical Specifications at 25°C 


Ve @1mA | (A) Ve @ 1 mA! Cy @0V (A) Cr @ 0 V2 
Part Number Barrier (mV) (mV) (pF) (pF) 


Ring Quad (to 6 GHz) 


Outline 
Drawing 


Outline 
Drawing 


Ve @1mA (A) V— @ Cy @0vV (A) Cp @ OV2| Rp @10mMA| Vg @10pA 
Part Number Barrier (mV) 1 mA! (mV) (pF) (pF) (Q) (V) 
Bridge Quad (to 6 GHz) 


Toweaeao-ice | Medium | a00| «00 15 | oa[os| oo |e | 3 | we 


1. Forward voltage difference between package electrodes. 
2. Capacitance difference between package electrodes. 


SPICE Model Parameters (Per Junction) 


DMF3926 DME3927 DMJ3928 

DMF3929 DME3930 DMJ3931 

Parameter DMF3945 DME3946 DMJ3947 
IS A ; ; 


V 
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Chip On Board Mixer Quads 


100, 101, 102 
INK DOT 0.010 (0.25 mm) DIA. MIN. 


0.005 (0.13 mm) COLOR PER INTERNAL SPECIFICATION 
0.001 (0.02 mm) TYP. >| 


0.100 (2.54 mm) 
+0.002 (0.05 mm) 
-0.004 (0.10 mm) 


Y 


| 
0.030 (0.76 mm) —s 


103 


0.140 (3.56 mm) SCHEMATIC 
ORIENTATION 
2 
DOT + 0.003 (0.08 mm) oN 
0.020 
(0.51 mm) — 6 
+ 0.003 ; 5 


0.130 (3.30 mm) 
+ 0.003 (0.08 mm) 


<+ GLASS DAM 
+ 0.003 (0.08 mm) _,| |<—0.120 (3.05 mm) | 
+ 0.003 (0.08 mm 
EPOXY ENCAPSULATION “0.004 (0.10 mm) 
’ (BLACK) ri 0.020 (0.51 mm) 
0.040 “— y X 0.010 (0.25 mm) 0.050 { 
(1 A es ORIENTATION MARK (1.27 mm) 0.020 ae Hh 
: MAX. 4 + 0.002 (0.05 mm 
f + 9.020 (0.51 mm) GLASS NOT 7 a 
+ 0.002 (0.05 mm) SHOWN FOR CLARITY CERAMIC SUBSTRATE 
Notes: 
1. Bottom side is free of metalization. 
2. The minimum specified area of the contact pads (0.017 x 0.022) shall 
be free of epoxy. 
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Silicon Schottky Diode Chips 


a 


SKYWORKS 


Features 
M™@ For Detector and Mixer Applications 


@ Low Capacitance for Usage Beyond 40 GHz 
™@ ZBD and Low Barrier Designs 
M@ P-Type and N-Type Junctions 
@ Large Bond Pad Chip Design 


Description 


Skyworks’ product line of silicon Schottky diode chips are 
intended for use as detector and mixer devices in hybrid 
integrated circuits at frequencies from below 100 MHz to 
higher than 40 GHz. Skyworks’ “Universal Chip” design 
features a 4 mil diameter bond pad that is offset from the 
semiconductor junction preventing damage to the active 
junction as a result of wire bonding. 


As power-sensing detectors, these Schottky diode chips 
all have the same voltage sensitivity so long as the output 
video impedance is much higher than the video 
resistance of the diode. Figure 1 shows the expected 
detected voltage sensitivity as a function of RF source 
impedance in an untuned circuit. Note that sensitivity is 
substantially increased by transforming the source 
impedance from 50 © to higher values. Maximum 
sensitivity occurs when the source impedance equals the 
video resistance. 


Electrical Specifications at 25°C 


Cy! Ry? Ve @1mA Vp? Ry @ Zero Bias 
Part Number Barrier esas fo oa ee ei i 


In a detector circuit operating at zero bias, depending on 
the video load impedance, a ZBD device with Ry less than 
10 kQ may be more sensitive than a low barrier diode with 
Ry greater than 100 kQ. Applying forward bias reduces 
the diode video resistance as shown in Figure 2. Lower 
video resistance also increases the video bandwidth but 
does not increase voltage sensitivity, as shown in 
Figure 3. Biased Schottky diodes have better temperature 
Stability and also may be used in temperature 
compensated detector circuits. 


P-type Schottky diodes generate lower 1/F noise and are 
preferred for Doppler mixers and biased detector 
applications. The bond pad for the P-type Schottky diode 
is the cathode. N-type Schottky diodes have lower parasitic 
resistance, Rs, and will perform with lower conversion loss 
in mixer circuits. The bond pad for the N-type Schottky 
diode is the anode. 


Outline 
Drawing 


ele ae ee 
epcrest-00 [ze [|e | ots | e0 | isos | 2 | 72 | 26006 | 
~~ o087619000 | tow |e | oto | 40 | ava | 2 | 7358 ‘| 526006 | 
one7620000 [tow |e | ors | 90 | asosso | 2 | 507 ‘| 526.006 | 


1. Cy for low barrier diodes specified at 0 V. Cy for ZBDs specified at 0.15 V 
reverse bias. 

2. Ry is the slope resistance at 10 mA. Rs Max. may be calculated from: 
Rs = R7-2.6XN. 

3. Vg for low barrier diodes is specified at 10 uA. Vg for ZBDs is specified 
at 100 LA. 
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Silicon Schottky Diode Chips 


Typical Performance Data 


10000 
S 1000 
E 
> 
S 100 
Oo 
= 
S 10 
® 
5) 
a) 
® 1 
O 
0.1 
-40 
Input Power (dBm) 
Figure 1. Detected Voltage vs. Input 
Power and RF Source Impedance 
100000 SiSs SS SS SS SS SS SS SS SS Ssse 
ee ee 
i a ee ee ee ee ee ee 
= 10000 Loe ee TL 
S = 4 =e 
7) q 
2B < 
® 
o 
o 1000 
® ee ee ee eee eee ee 
5 45s ee 
S 2 AE ce 


a oS 8 
C1] ee ae 
a 

10 100 
Forward Bias (uA) 


Figure 2. Video Resistance vs. Forward Bias Current 


SPICE Model Parameters 


© DETECTOR 
VOLTAGE 
P 
RF SOURCE input 2 RFC 
hes VIDEO LOAD 
IMPEDANCE IMPEDANCE 
Zero Biased Detector 
DETECTOR 
VOLTAGE 
RFC 
ee Piapue VIDEO LOAD 
— IMPEDANCE 


Detected Voltage (mV) 


Biased Detector 


TM TE e8rTP0 sam] 
Soe yaal 


x 
| — 
ee ia Le . 
Sn tinati Saat 
EES 
Rte scoctt—NIIMIN Pal 
20 a6m [20 dem NTN Pil 
N . hy 
HELM | TS toa bi 
. m bat / 
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Figure 3. Detected Voltage vs. Forward Current 
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Silicon Schottky Diode Chips 


Outline Drawing 
526-006, 526-011 


0.015 (0.38 mm) 


‘aaa 0.013 (0.33 mm) —»y 


0.015 (0.38 mm) 
0.013 (0.33 mm) 


BONDING PAD 
DIAMETER 

© | 0.0035 (0.089 mm)- 

O | 0.0045 (0.114 mm) 


0.0085 (0.216 mm) 
0.0065 (0.165 mm) 
526-006 = Cathode bond pad. 
526-011 = Anode bond pad. 


Absolute Maximum Ratings 
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GaAs Flip Chip Schottky Diodes 


SKYWORKS 


Features 
@ Designed for High Volume Designs 


M@ High Frequency (20-100 GHz) 


mM Exceeds Environmental Requirements for 
MIC & Hybrid Applications 


M@ Designed for Low Junction Capacitance 
and Low Series Resistance 


@ Applications Include PCN Mixers and 
Circuits, As Well As Low Power, Fast 
Switching 


@ Low Parasitic Flip Chip Configuration 


Description 

This new series of GaAs Schottky barrier diodes offer high 
performance at commercial market prices. They are 
designed for low junction capacitance, as well as low series 
resistance. Diodes are designed for MIC work (hard and soft 
substrates), but the leadless design eliminates the 
problems associated with mounting of beam lead diodes. 


Due to its rigid construction, it exceeds environmental 
requirements for MIC and hybrid applications. Diodes can 
be supplied on expandable film frame for high speed pick 
and place process. Standard packing will be in a waffle 
pack. Flexible conductive epoxy is the most effective 
method for circuitry attachments. Standard mounting 
temperatures should not exceed 175°C. 


Electrical Specifications at 25°C 


Recommended 
Frequency 
(GHz) 


Max. 


1. Vp cannot be measured nondestructively in anti-parallel configuration. 
2. Cr = junction capacitance plus 0.02 pF (overlay). 


Single - DMK2783-000, DMK2790-000 


Anti-Parallel - DMK2308-000 


Series Pair - DMK8001-000 


RAO 


DMK2783-000 
DMK2790-000 
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GaAs Flip Chip Schottky Diodes 


Typical Parameter Distribution on Wafer 


0.080 
0.076 
0.072 
0.068 
0.064 
0.060 
0.056 
0.052 
0.048 
0.044 
0.040 
0.036 
0.032 
0.028 


Device Capacitance (pF) 


ae 


0 05 1.0 15 2.0 25 3.0 3.5 40 45 5.0 
Bias Voltage (V) 


Capacitance/Voltage Variation 


soli —sYT Cy 0.0063 pF 


ep) 
5 45 |_ Average 
= 4o| 0.0014 pF SD 
= 
= 
= 25 
Z ol | 
‘5 |_____ 
io tC 
ee 4 
0 ee 
0.055 0.060 0.065 0.070 
Capacitance 0 V (pF) 
Histogram 


Spice Parameters (Per Junction) 


Ve = Mixer 
DMK2790 
x=719 mV 


Number of Obs 


Ve 1mA (mV) 
Histogram 


| a I RES 
143 DMK2790 
X=5.0 Q 
0 =0.25 Q 


Number of Obs 
(ee) 
(oe) 


4.0 4.5 5.0 5.5 6.0 
Rr 10 mA (Q) 


Histogram 
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GaAs Flip Chip Schottky Diodes 


Suggested Setup Values For WEST-BOND 
Model 7200A Epoxy Die Bonder 


Materials 

Epoxy 

Microelectronic grade one component, solvent-free 
silver-filled, electrically conductive adhesive — example: 
Ablebond 8380 by Ablestick. 


Dispense Tube 
WEST-BOND B-1831-1 with 9.5 mil |.D., or WEST-BOND 
B-1831-2 with 15.5 mil |.D. Other sizes available. 


Die Pickup Tool 

SPT Part Number 2101-W625-CT-031 x 0.016 x 0.0075. 
Hole diameter 0.016" face diameter 0.031", O.D. 0.625". 
Use vacuum pressure to pick and place chip. 


Adjustment 


Bond Force 

35 grams at tool. 

Dispense Air 

30 psi. 

Dispense Time 

To give diameter of dot required. 
Curing Time 


Flexible Conductive Epoxy Mounting of 
Skyworks’ Beamless Flip Chip Diodes — 
To Soft or Hard Substrate — As Plated 


10 Mil Gap 
Se, 


Conductive Epoxy 

Drops (Minimum Amount) 
Approximately 8 mil Diameter 
1-2 mil height 


Perform Die Attach 
¢ Flip Device 
e Align Bond Pads to Epoxy Dot 
(Alignment Marks Help) 
e Use Even Pressure to Make Correct Connection 


Acceptable 
Epoxy Runout 


Excessive 
Epoxy Runout 


Cure Epoxy & DC Continuity Check 

¢ Inspect for Adequate Epoxy Fillet 

e Cure According to Mfg. Preferred Schedule. 
Typically 110—150°C @ 60 Minutes, or 150°C, 
4 Minutes for Snap-Cure Epoxies 
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GaAs Flip Chip Schottky Diodes 


Outline Drawings 
540-011 
0.013 (0.33 mm) 


0.026 (0.66 mm) + 0.001 (0.025 mm) 
+ 0.001 (0.025 mm) 


0.008 4 0.013 
(0.20 mm) (0.33 mm) 
+ 0.001 | + 0.001 
(0.025 mm) TN mm) 


= 0.005 (0.13 mm) 
+ 0.001 (0.025 mm) 


0.005 (0.13 mm) 
+ 0.001 (0.025 mm) 
MAX. 


di Ld 


540-012 
0.020 (0.508 mm) CATHODE LEAD 
0.005 + 0.001 (0.025 mm) f 
(0.127 mm) 1 c d 2 
+ 0.001 
(0.025 mm) SCHEMATIC 
TYP. —> 0.010 (0.254 mm) 
as + 0.001 (0.025 mm) 
0.008 
(0.203 mm) 0.005 (0.127 mm) 
+ 0.001 + 0.001 (0.025 mm) 
(0.025 mm) 
TYP. ‘ 
0.019 
{ (0.483 mm) 
+ 0.001 
(0.025 mm) 
0.009 ’ 


(0.229 mm) ; 
+ 0.001 
(0.025 mm) 0.009 (0.229 mm) 


ae + 0.001 (0.025 mm) 
—=— 0.028 (0.711 mm) —> 


0.014 (0.356 mm)  +0.001 (0.025 mm) 
+ 0.001 (0.025 mm) 


0.005 (0.13 mm) 
di IKI + 0.001 (0.025 mm) MAX. | 
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940-025 


0.013 (0.33 mm) 
0.026 (0.66 mm) + 0.001 (0.025 mm) 
+ 0.001 (0.025 mm) _ 


0.008 j t 0.013 
(0.20 mm) (0.33 mm) 
+ 0.001 + 0.001 
(0.025 mm) 4 (0.025 mm) 


— 0.005 (0.13 mm) 
+ 0.001 (0.025 mm) 


0.005 (0.13 mm) 
K + 0.001 (0.025 mm) MAX. | 
a 7 
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MIS Chip Capacitors 


x 


SKYWORKS 


Features 
@ Readily Available From Stock 


@ High Reliability Silicon Oxide—Nitride 
Dielectric 


M@ Low Loss — Typically 0.04 dB ina 50 Q 
System 


@ Operation through 26 GHz 
@ Wide Temperature Operation 


Description 


Skyworks’ MIS Chip Capacitors are available in a wide 
range of sizes and capacitance values. They are 
frequently used in applications requiring DC blocking, and 
RF bypassing, or as a fixed capacitance tuning element 
in filters, oscillators, and matching networks. The devices 
have a dielectric composed of thermally grown silicon 
dioxide over which a layer of silicon nitride is deposited. 
This dielectric possesses a low temperature coefficient of 
capacitance, very high insulation resistance. The devices 
also exhibit excellent long term stability making them 
suitable for high reliability applications. The capacitors have 
a high dielectric breakdown which permits the use of thin 
dielectrics resulting in larger capacitance per unit area than 
our previous catalog offerings. The temperature coefficient 
is less that 50 ppm/°C, and operation is suitable from 
-65°C to 200°C. Compared to ceramic capacitors, 
Skyworks’ MIS chip capacitors offer higher Q, and a lower 
insertion loss of 0.04 dB, in a 50 Q system. Insulation 
resistance is greater than 10°M Q. To accommodate high 


SC Series 


Absolute Maximum Ratings 


Value 


-65 to +200°C 


Storage Temp Range (Tst«g) -65 to +200°C 
Dielectric Withstanding Voltage 100 V 


Characteristic 


Operating Temp Range (Top) 


Electrical Specifications 
Capacitance Range": 0.8 to 1000 pF 
Temperature Coefficient: 50 ppm/°C Typical 
Capacitance Tolerance?: +20% 

Operating Temperature: -65°C to 200°C 
Dielectric Withstanding Voltage: 100 V 
Insulation Resistance: 10° Megohms Typical 
Leakage Current: Typ.< 1nA 


Typical SPDT Switch 


BIAS BIAS 


OUTPUT 


Co C3 

volume automated assembly methods, wafers can be iL LL 
supplied on expanded film frame. To reduce cost, chips = = 
can be supplied with only sample testing packaged in vials. 
Packaging in waffle packs with 100% electrical test and INPUT 1 —>—~ |—<— INPUT 2 
visual inspection is always available if required. Oi Ca 

Co, C3 — Chip MIS Capacitor 

C1, C4 — Chip or Beam — Lead MIS Capacitor 

D,;, Do DSG6474 Beam — Lead PIN Diode 
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MIS Chip Capacitors 


SC Series 


Electrical Specifications 


Part Number (+ 20%) (+ 1 mil) 
| 
| 
) 


ak, 
Nh 


| 
| 


ND | —t | at | =a 
O | C |] CO} 


ae) 
[o>] 


ice) 
ie) 


(ee) 
[ee] 


on 
(o>) 


1 
rE 


Tscooeaari0 | 8 
r+ scooeaos2 | a 
rscooeaisie | a 
ee 
r+ scazzoses0 [8 
Tsosoo0sas0 | 


¢ Available through distribution. 


E 
z 
z 
: 
a 


oe oe — | C!] C&O | © oO 
or; oO O}rm!l rm] Pp Oo 


22 
33 
00 


Example 

Part Number Structure — SCXXXXYYZZ 
where: 

SC = Silicon Capacitor 

XXXX = Capacitance (pF) 

YY = Square Contact Size (mils) 

ZZ = Square Chip Size (mils) 


LL 
+ 0.001° 


YY 
+ 0.001" 


0.005 
CHIP THICKNESS +0.001' 


coor] | 


Performance Data 


Tests on typical MIS capacitors at L and S band show 
insertion loss to be 1/2 to 1/3 that of equivalent ceramic 
type capacitors, without any of the associated resonance 
problems. Power tests indicate that the only limitation is 
the actual breakdown voltage of the device (see data 
section). A typical insertion loss versus frequency graph 
is shown in Figure 1. This data is taken from an actual tests 
circuit with series mounted beam-lead or chip capacitors 
on a 50 Q microstrip transmission line. The apparent 
higher loss at lower frequencies on the lower capacitance 
units is strictly due to the capacitive reactance of the 
capacitor. 


10.0 
ra) 
© 10 
Y) 
YW”) 
1) 
—! 
Ro) 
5 0.10 
ie?) 
£ 

0.01 

2 6 10 14 18 
Frequency (GHz) 


Figure 1. Typical Insertion 
Loss vs. Frequency (50 Q System) 
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FET Chip Mounting Capacitors (MIS) 


a 


SKYWORKS 


Features 
M High Reliability 


@ Low Loss 
MH Operation Through 26 GHz 
M@ Wide Temperature Operation 


Description 

The FET Chip Mounting Capacitor is an MIS thin film 
device which features small size and very high Q making 
it ideal for hybrid microelectronic applications at 
microwave frequencies. 


The device has a dielectric composed of thermally grown 
silicon dioxide over which a layer of silicon nitride is 
deposited. This dielectric possesses a low temperature 
coefficient of capacitance, very high insulation resistance 
(typically greater than 1012 (2), and low dissipation factor. 
The device also exhibits excellent long term stability 
making it suitable for high reliability applications. The 
capacitor has a high dielectric breakdown which permits 
the use of thin dielectrics resulting in large capacitance 
in a small area. 


The plated gold metalization on the top face of the chip 
extends over most of the top surface. Gold wire can be 
readily thermocompression bonded to this metalization. 
The back side of the chip is also gold metallized and is 
readily solderable. Custom parts can be made having 
special values of capacitance or working voltage. Special 
metallization geometries or chip sizes can also be made 
available upon request. 


The capacitor is designed to serve as a carrier for FET 
amplifier chips. As shown in Figure 1, when the FET chip 
is mounted directly onto the top metal pad of the capacitor, 
the gate and drain pads are on the same level as the top 
of the alumina circuit. Therefore, short wire lengths can 
be used to minimize the lead inductance. The SC9016 is 
a 10 mil thick chip designed for 15 mil thick alumina, while 
the SC9017 is a 20 mil thick chip designed for 26 mil thick 
alumina. When the FET chips is mounted directly onto the 
top metal pad of the capacitor, the source pads on the FET 


chip can be wire bonded to the same metal pads, which 
accomplishes RF bypass to ground via the capacitor. 


S$C9016-000, SC9017-000 


Absolute Maximum Ratings 


Electrical Specifications 
Capacitance Range: 100 pF 
Temperature Coefficient: 50 ppm/°C 
Capacitance Tolerance: +20% 
Thermal Resistance: 

SC9016: 10°C/W 

SC9017: 12°C/W 


For 
Outline Alumina 
Part Drawing Substrate 
Number Number | Thickness | Thickness | Thickness 


SC9016-000 | 411-801 0.010 0.005 0.015 
SC9017-000 | 411-802 0.020 0.005 0.025 
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FET Chip Mounting Capacitors (MIS) 


TOP VIEW 
ee WIRES 


ALUMINA 
(0.015 or 0.025’) 


FET CHIP 


DRAIN CIRCUIT 


———p> 


GATE CIRCUIT 


FET CHIP SOURCE 
MOUNTING WIRES 
CAPACITOR 
SIDE VIEW 
0.010 or 0.020° 0.015 or 0.025° 


Figure 1. FET Chip Mounted on Top Metal 
Pad of Capacitor 


DRAIN 


SOURCE 


FET CHIP 
MOUNTING 
CAPACITOR 


Figure 2. Schematic Diagram 


$C9016-000, SC9017-000 


411-801 


TOP METALIZATION (GOLD) 


fF 


0.028 (0.71 mm) 
0.022 (0.56 mm) 
DIELECTRIC 
0.063 (1.60 mm) ee LAYER 
0.059 (1.50 mm) 
SILICON 
SUBSTRATE | 


BOTTOM METALIZATION 
(GOLD) 


411-802 


DIELECTRIC LAYER 


0.028 (0.71 mm) 
0.022 (0.56 mm) 


TOP 
0.063 (1.60 mm) METALIZATION 


0.059 (1.50 mm) (GOLD) 
SILICON 
SUBSTRATE 
0.020 
(0.50 mm) 


7 


\ BOTTOM METALIZATION 
(GOLD) 
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Binary Trimming Capacitors (MIS) 


ye 


SKYWORKS 


Features 
@ High Reliability Silicon Oxide — Nitride 
Dielectric 


@ Low Loss, Typically 0.04 dB ina 
50 Q System 


@ Operation Through 26 GHz 


@ Wide Temperature Operation: 
-55°C to +200°C 


Description 

Four capacitors are provided on a single chip, binary 
weighted, to give 15 different values of capacitance by 
selective interconnection. This chip is designed for low 
inductance microwave applications and have the following 
features: 

@ Each individual capacitor is accessible from chip edge. 


@ Connection to two or more capacitors can always be 
made via a short ribbon at a central point. 


The trimming capacitor is a MIS thin film device which has 
a dielectric composed of thermally grown silicon dioxide 
over which a layer of silicon nitride is deposited. This 
dielectric possesses a low temperature coefficient of 
capacitance, very high insulation resistance (typically 
greater than 1012 Q), and low dissipation factor. The 
device also exhibits excellent long term stability making 
it Suitable for high reliability applications. The capacitor has 
a high dielectric breakdown which permits the use of thin 
dielectrics resulting in large capacitance in a small area. 


The plated gold metalization on the top face of the chip 
extends over most of the top surface. Gold wire can be 
readily thermocompression bonded to this metallization. 
The back side of the chip is also gold metallized and is 
readily solderable. Custom parts can be made having 
special values of capacitance or working voltage. Special 
metallization geometries or chip sizes can also be made 
available upon request. 


$C9020-006, SC9020-018 
428-801 
0.00163 (0.041 mm) + 0.001 


0.00455 (0.116 mm) + 0.0008 { 
0.0022 (0.056 mm) + 0.0005 | = 
0.0023 (0.058 mm) + 0.0005 
0.0022 (0.056 mm) 


+ 0.0005 
0.0055 
(0.140 mm) 
+ 0.0005 
0.0016 
0.041 mm) 
+ 0.0005 
0.0030 
(0.076 mm) 
0.0200 (0.508 mm)  +9.0005 
+ 0.002 


0.006 (0.15 mm) 1 
6.004 (010mm) [| | 
7 


Absolute Maximum Ratings 


Storage Temp Range (Tst«c) 


Dielectric Withstanding Voltage 


Electrical Specifications 
Capacitance Tolerance: +20% 

Temperature Coefficient: 50 ppm/°C 
Insulation Resistance: 10° Megohms Typical 


Maximum 
Available 
Capacitance Capacitance 


(pF) (pF) 


S$C9020-006 | 0.25, 0.50, 1.0, 20; 375 | 428-801 
SC9020-018 | 1.0, 2.0, 4.0, 8.0 428-801 


Outline 
Drawing 
Number 


Part 
Number 
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Power Divider/Combiners 
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Two-Way 0° Power Splitter {= 
Combiner 0.81—0.96 GHz SKYWORKS | 


PDO09-12 


Features 
M@ Low Cost 


@ Low Profile 
@ Available in Small SOIC-8 Package 
M Tape & Reel 


Description 

The PDO9-12 is a monolithic two-way in-phase hybrid 
junction tuned for the 0.81—0.96 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOIC-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 


Input VSWR 
Output VSWR 
Amplitude Balance 


Pin Out Block Diagram 
Port 1 
IN/SUM — 
Port 2 
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz PDO9-12 


Typical Performance Data 


1.5 
_ 1.4 
: : 
” ~q 1.3 
O > 
ms 5 
6 = 12 
o fe) 
2) 
= 1.1 
1.0 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0.10 
3 H 0.05 
= <2) 
| ad — 
2 g 
3 & 0.00 
A Gy 
aa) 
e 
& -0.05 
-0.10 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amp. Balance vs. Frequency 
1.5 3 
14 = = 
oO 
fa 
oc = 1 
= 13 ® 
S & 0 
3 12 ea 
2 - 
eS 
1.1 a. 
1.0 -3 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


0.018 
TYP. —— 
1 


0.029 TYP. > 


Material is 10 mil FR4 


0.020 DIA. 
VIA 3 PLACES 


178 


PDO09-12 


SOIC-8 


0.050 (1.27 mm) BSC 


PIN 1 
INDICATOR 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


E i 
PIN 1 —+||— 


0.049 0.016 MAX. 
0.068 


(1.24 mm) (0.41 mm) x 
(1.73 mm) MAX. 0.016 45° CHAMFER 
y (0.41 mm) I. 

+ Fee 1 | 
|e — >| ee 8 
0.197 (5.00 mm) [ MAX. 

( 


0.020 (0.51 mm) MAX. 


0.158 (4.00 mm) 
0.189 (4.80 mm) 0.150 (3.80 mm) 
0.010 (0.25 mm) 0.010 (0.25 mm) 
0.004 (0.10 mm) 0.007 (0.17 mm) 
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Two-Way 0° Power Splitter = 
Combiner 0.81-—0.96 GHz SKYWORKS 


PDO09-73 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M Tape & Reel 


Description 


The PDO9-73 is a monolithic two-way in-phase hybrid 
junction tuned for the 0.81—0.96 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOT-6 lead surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 3 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 


Phase Balance 


Block Diagram 


Port 1 
IN/SUM 
Port 2 
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz PD09-73 


Typical Performance Data 


Insertion Loss (dB) 
Output VSWR 


“0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0 0.10 
_ M@ 0.05 
= J 
aa) 
S -20 is 
S S 0.00 
= oC | 
& -30 aa) 
: : 
-0.05 
-40 a 
-50 -0.10 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amp. Balance vs. Frequency 
3 
= 2% 
oO 
or eS 4 
> & 0 
~ ig) 
=I m 
£ Q-1 
iq) 
fs 
= 2 
-3 
0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 0.81-—0.96 GHz PDO09-73 


Absolute Maximum Ratings SOT-6 


(1.90mm)REF.[~ "| 
+1.5 W CW 0.126 (3.20 mm) 
+0.75 CW PING 0.087 (2.20 mm) 
-40°C to +85°C PIN 1 ail ; be ~ 
INDI 
Storage Temperature -65°C to +150°C il ges ; fa 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 


2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 0.020 (0.51 mm)—e!_ I++! — L- 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 
0.012 


(0.30 mm) 
TYP. 


0.014 
(0.26 mm) 
0.004 
(0.10 mm) 


0.057 (1.45 mm) 


Recommended Board Layout 0.006 0.035 (0.90 mm) 


(0.15 mm) 
0.000 
(0.00 mm) 
0.018 TYP. -— 0.075 ' TLL 
3 0.015 TYP. | | | 


' 0.122 (3.10mm) 0.02 
0.106 (2.70mm) 0.00 


0.039 TYP. —| Le 0.020 DIA. 
VIA 3 PLACES 


Material is 10 mil FR4 
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Two-Way 0° Power Splitter = 
Combiner 1.42—1.66 GHz SKYWORKS 


PD15-12 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOIC-8 Package 
M Tape & Reel 


Description 

The PD15-12 is a monolithic two-way in-phase hybrid 
junction tuned for the 1.42—1.66 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOIC-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Parmeter SSS™S™S™~S~S~SS*d S| a | 


Frequency 


Pin Out Block Diagram 
Port 1 
IN/SUM 
Port 2 
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz PD15-12 


Typical Performance Data 
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz 


Absolute Maximum Ratings 


1. When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


0.018 
TYF. ——4 
os 


0.029 TYP. — 


Material is 10 mil FR4 


0.020 DIA. 
VIA 3 PLACES 


SOIC-8 


PIN 1 
INDICATOR 


PIN 1 


0.068 
T_ (1.73 mm) MAX. 
|<» 
0.197 (5.00 mm 


( ) 

0.189 (4.80 mm) 
) 

) 


0.010 (0.25 mm 
0.004 (0.10 mm 


PD15-12 


0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


imi 
LJ a a 
_s| le 0.020 (0.51 mm) MAX. 


0.049 0.016 MAX. 


(1.24 mm) (0.41 mm) x 
0.016 45° CHAMFER 
(0.41 mm) / F 
, 3° 
[ MAX. 


0.158 (4.00 mm) 
0.150 (3.80 mm) 
0.010 (0.25 mm) 
0.007 (0.17 mm) 
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Two-Way 0° Power Splitter = 
Combiner 1.42—1.66 GHz SKYWORKS 


PD15-73 


Features 
Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M Tape & Reel 


Description 

The PD15-73 is a monolithic two-way in-phase hybrid 
junction tuned for the 1.42—1.66 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOT-6 lead surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 3 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 
Phase Balance 


Pin Out Block Diagram 
Port 1 
IN/SUM 
Port 2 
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Two-Way 0° Power Splitter Combiner 1.42-—1.66 GHz PD15-73 


Typical Performance Data 


Insertion Loss (dB) 
Output VSWR 


1.40 145 150 155 1.60 1.6 70 140 145 150 1.55 1.60 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0 0.10 
“10 — 
yl 0.05 
aa) 
S .29 S 
a O 
g E 0.00 
9 -30 3 
-0.05 
40 " 
-50 -0.1 
1.40 1.45 1.50 155 160 1.65 1.70 1.40 145 150 155 1.60 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amp. Balance vs. Frequency 


Input VSWR 
Phase Balance (Deg.) 


. 1.40 1.45 1.50 1.55 1.60 1.65 1.70 | 140 145 1.50 1.55 1.60 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


— 


0.018 TYP. 


0.015 TYP. 
0.039 TYP. 


Material is 10 mil FR4 


PD15 


SOT-6 


0.074 
(1.90 mm) REF. [~~ ca | 
PINe—+|'| | | |‘ 
Sd, 
PIN 1 4 
INDICATOR 
PIN 1 =e | a i} | 


0.020 (0.51 mm)—+! be»! + 0.037 (0.95 mm) REF. 


0.126 (3.20 mm) 
0.087 (2.20 mm) 


0.071 (1.80 mm) 
0.052 (1.30 mm) 


0.014 (0.350 mm) 
0.012 
(0.30 mm) 
0.006 0.057 (1.45 mm) - TYP. 
0.035 (0.90 mm) 
(0.15 mm) 0.014 
0.000 (0.26 mm) 
(0.00 mm) 0.004 
(0.10 mm) 


oe ee 


0.122 (3.10 mm) 0.022 (0.61 mm) 
0.106 (2.70 mm) —_ 0.004 (0.10 mm) 
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Two-Way 0° Power Splitter = 
Combiner 1.42—1.66 GHz SKYWORKS 


PD16-73 


Features 
HM Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M Tape & Reel 


@ Footprint Consistent with Other Parts in the 
“PD” Series 


Description 

The PD16-73 is a monolithic two-way in-phase hybrid 
junction tuned for the 1.42-—1.66 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOT-6 lead surface mount package. The footprint of the 
PD16-73 is the same as the other power dividers in this 
package style and series to allow for consistent assembly 
setup. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 3 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 


Phase Balance 


Pin Out Block Diagram 
Port 1 
IN/SUM 
Port 2 
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz PD16-73 
$$ eee FO 


Typical Performance Data 


Insertion Loss (dB) 
do 
oO 
Output VSWR 


- a - 
-4.0 
140 145 150 155 160 1.65 1.70 140 145 150 155 160 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0.10 
S a 0.05 
J 8 
c S 
S & 0.00 
iv) aa) 
B m 
= 0.05 
-0.1 
140 145 150 155 1.60 1.65 1.70 140 145 150 155 1.60 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amp. Balance vs. Frequency 


1. oS 
® 
c O 
® 
= 1. 8 
= is 
a 1. a 
= ) 
Y 
14) 
1. - 

1.0 

1.40 1.45 1.50 155 1.60 1.65 1.70 140 145 1.50 155 160 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 1.42-—1.66 GHz 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


- — 0.075 


0.018 TYP. — 
4 


0.015. TYP. 


0.039 TYP. —| 


Material is 10 mil FR4 


— 0.020 DIA. 
VIA 3 PLACES 


PD16-73 


SOT-6 


0.074 
(1.90mm) REF.[~ =| 
0.126 (3.20 mm) 


PIN 6 0.087 (2.20 mm) 
PIN 1 0.071 (1.80 mm) 
INDICATOR | 0.052 (1.30 mm) 
PIN 1 


0.020 (0.51 mm)—+! le+! — L- 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 


0.012 
0.006 0.057 (1.45 mm) _ we 
; 0.035 (0.90 mm) 5.0°+1° . 
(0.15 mm) oes 
0.000 
(0.00 mm) (0.26 mm) 
| a 0.004 
0.10 mm 
; a eat ) 
5.0°+1° 


0.122 (3.10 mm) 


0.022 (0.61 mm) 
0.106 (2.70 mm) ) 


0.004 (0.10 mm 
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Two-Way 0° Power Splitter = 
Combiner 1.71-—1.99 GHz SKYWORKS 


PD18-12 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOIC-8 Package 
M@ Tape & Reel 


Description 

The PD18-12 is a monolithic two-way in-phase hybrid 
junction tuned for the 1.71—1.99 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOIC-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Pin Out Block Diagram 
Port 1 
IN/SUM 
Port 2 
Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com « www.skyworksinc.com 191 


Skyworks proprietary information e Products and product information are subject to change without notice. « Summer 2003 


Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz 


Typical Performance Data 


Isolation (dB) Insertion Loss (dB) 


Input VSWR 


192 


-3.0 
-3.2 
-3.4 
-3.6 
-3.8 
-4.0 
1.70 1.75 1.80 1.85 1.90 1.95 2.00 
Frequency (GHz) 
Insertion Loss vs. Frequency 
0 
5 
-10 
“15 
-20 
-25 
-30 
1.70 1.75 180 1.85 1.90 1.95 2.00 
Frequency (GHz) 
Isolation vs. Frequency 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
1.70 1.75 180 185 1.90 1.95 2.00 
Frequency (GHz) 
Input VSWR vs. Frequency 


Amp. Balance (dB) 


Phase Balance (Deg.) 


Output VSWR 


PD18-12 


1.70 1.75 1.80 1.85 1.90 1.95 2.00 
Frequency (GHz) 


Output VSWR vs. Frequency 
0.10 
0.05 
0.00 
-0.05 


-0.10 
1.70 1.75 180 1.85 1.90 1.95 2.00 


Frequency (GHz) 
Amp. Balance vs. Frequency 


-3 
1.70 1.75 1.80 1.85 1.90 1.95 2.00 


Frequency (GHz) 
Phase Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz 


PD18-12 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


0.018 
TYP, 


- - 0.029 TYP. 


Material is 10 mil FR4 


0.020 DIA. 
VIA 3 PLACES 


SOIC-8 


PIN 1 
INDICATOR 


0.068 


Z (1.73 mm) MAX. 
ee 
0.197 (5.00 mm 
0.189 (4.80 mm 


) 
) 
0.010 (0.25 mm) 
0.004 (0.10 mm) 


( 
( 


0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


= 0.020 (0.51 mm) MAX. 


0.049 0.016 MAX. 


1.24 mm) (0.41 mm) x 
0.016 45° CHAMFER 
0.41 mm) 
L . 
MAX. 
| oss (4.00 mm) 
( ) 


0.150 (3.80 mm 
0.010 (0.25 mm) 
0.007 (0.17 mm) 
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Two-Way 0° Power Splitter = 
Combiner 1.71—1.99 GHz SKYWORKS 


PD18-73 


Features 
M@ Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M@ Tape & Reel 


Description 

The PD18-73 is a monolithic two-way in-phase hybrid 
junction tuned for the 1.71-1.99 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOT-6 lead surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 3 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 
Phase Balance 


Pin Out Block Diagram 
Port 1 
IN/SUM 
Port 2 
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD18-73 
—$—$— eee EN 


Typical Performance Data 


Insertion Loss (dB) 
Output VSWR 


“1.70 1.75 180 1.85 1.90 1.95 2.00 “1.70 1.75 180 185 190 195 2.00 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0 0.10 
_ 710 Q 0.05 
3 g 
= 
6 -20 © 0.00 
is na 
g : 
-30 gq -0.05 
-40 -0.10 
1.70 1.75 1.80 1.85 1.90 1.95 2.00 1.70 1.75 1.80 1.85 1.90 1.95 2.00 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amp. Balance vs. Frequency 
15 3.0 
14 = oe 
® 
Fe O 1.0 
= 13 9 
D & 0.0 
S 42 a 
= ® -1.0 
2 
1.1 Oo -20 
1.70 1.75 1.80 1.85 1.90 1.95 2.00 1.70 1.75 1.80 1.85 1.90 1.95 2.00 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD18-73 


Absolute Maximum Ratings SOT-6 


0 
| HS WCW (1.90 mm) REF. 
—— 0.126 (3.20 mm) 
+0.75 CW PIN 6 0.087 (2.20 mm) 
0.071 (1.80 mm 
-40°C to +85°C PIN 4 
INDICATOR 0.052 (1.30 mm) 
-65°C to +150°C Bar E 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 


2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 0.020 (0.51 mm)—+! le! L+ 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 


0.012 
(0.30 mm) 
0.057 (1.45 mm) ~ 
Recommended Board Layout 0.006 0.035 (0.90 mm) a ae ee 
a ea (0.26 mm) 
0.018 TYP wee a Sas 
0.020 DIA. : i 
7 VIA 3 PLACES | L 5.0° + 1 
0.122 (3.10mm) 0.022 (0.61 mm) 
I 0.020 0.106 (2.70 mm) 0.004 (0.10 mm) 
0.015 TYP. 
_,| = 0.039 TYP. 
Material is 10 mil FR4 
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Two-Way 0° Power Splitter = 
Combiner 1.71-—1.99 GHz SKYWORKS 


PD19-73 


Features 
@ Low Cost 


HM Low Profile 

M@ Available in Small SOT-6 Lead Package 
Mi Tape & Reel 

@ Pin Compatible with PD09-73 


Description 

The PD19-73 is a monolithic two-way in-phase hybrid 
junction tuned for the 1.71—1.99 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOT-6 lead surface mount package. 

The PD19-73 was designed to be pin-to-pin compatible 
with the PDO9-73 Power Splitter/Combiner. This allows 
similar board layout for Power Splitter/Combiners in 
the frequency ranges covering 810-960 MHz and 
1.7-1.99 GHz. The PD18-73 also covers 1.71—1.99 GHz 
but with different pin connections. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 3 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 
Phase Balance 


Pin Out Block Diagram 


Port 1 
IN/SUM 


Port 2 
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz 


Typical Performance Data 


198 


-3.50 


-3.55 


Input VSWR (:1) Insertion Loss (dB) 


Phase Balance (Deg.) 


{ttt 


AFA 1.75 1.79 1.83 1.87 1.91 1.95 1.99 


Frequency (GHz) 
Insertion Loss vs. Frequency 


1.00 
1.71 1.75 1.79 1.83 1.87 191 1.95 1.99 


Frequency (GHz) 
Input VSWR vs. Frequency 


4 
i a a 
-2.0 


1.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 


-0.5 
-1.0 


Frequency (GHz) 
Phase Balance vs. Frequency 


Isolation (dB) 


Output VSWR (:1) 


Amplitude Balance (dB) 


PD19-73 


1.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 
Frequency (GHz) 


Isolation vs. Frequency 


.00 
1.71 1.75 1.79 oa oe 1.91 1.95 1.99 
Frequency (GHz) 


Output VSWR vs. Frequency 


0. 

1.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 
Frequency (GHz) 

Amplitude Balance vs. Frequency 
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Two-Way 0° Power Splitter Combiner 1.71-—1.99 GHz 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


—4 


0.018 TYP. 


+-— 0.075 


0.015 TYP. 


0.039 TYP. —| 


Material is 10 mil FR4 


— 0.020 DIA. 
VIA 3 PLACES 


PD19-73 


SOT-6 


0.074 
(1.90 mm) REF. [~~ | 
0.126 (3.20 mm) 
0.087 (2.20 mm) 


0.071 (1.80 mm) 


en I 0.052 (1.30 mm) 


INDICATOR 
PIN 1 


0.020 (0.51 mm)—+!_ + 
0.014 (0.350 mm) 


0.012 
0.30 
— 0.057 (1.45 mm) Pra, sia 
0.035 (0.90 mm) | , 
(0.15 mm) 0.014 
0.000 : 
; .004 
— 2 = (0.10 mm) 
| L 5.0° +1 
0.122 (3.10 mm) 0.022 (0.61 mm) 
0.106 (2.70 mm) 0.004 (0.10 mm) 
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a 


Two-Way Power Splitter 2.1-2.3 GHz SKYWORKS 
PD22-73 


Features 
@ Low Cost 


@ Low Profile 
— Small SOT-6 Package 
M@ Tape & Reel 


Description 

The PD22-73 is a 50 Q, in-phase combiner/splitter tuned 
for the 2.1—2.3 GHz band. The monolithic circuitry is 100% 
passive and offers low loss, high isolation and exceptional 
phase/amplitude balance. It is available in the SOT-6 
leaded surface mount package. 


Electrical Specifications at 25°C, 50 Q System 


Phase Balance 


' Isolation can be increased to 23 dB with an external 5.6 nH inductor from in/sum port to ground. 


Pin Out Block Diagram 
Port 1 Port 2 

Port 1 

GND 

Port 2 
PD22 is the part marking. 

GND In/Sum GND 
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Two-Way Power Splitter 2.1-2.3 GHz PD22-73 


Typical Performance Data 


Isolation (dB) Insertion Loss (dB) 


VSWR (:1) 


VSWR (:1) 


1.00 
1.7 18 19 20 21 22 23 24 25 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 


1.7 1.9 2.1 2.3 2.5 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amplitude Balance vs. Frequency 


Phase Balance (Degrees) 


1.7 1.9 2.1 2.3 2.5 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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202 


Two-Way Power Splitter 2.1-2.3 GHz 


SOT-6 


0.074 
(1.90 mm) REF. [~~ | 
PIN 6 


0.126 (3.20 mm) 
0.087 (2.20 mm) 


0.071 (1.80 mm) 


PIN 1 
0.052 (1.30 mm) 
4 


INDICATOR 
PIN 1 


0.020 (0.51 mm)—+!_ Le lL 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 
0.012 


(0.30 mm) 


0.057 (1.45 mm) ~ TYP. 
eel 0.035 (0.90 mm) | Oe a 


0.014 
posi (0.26 mm) 
(0.00 mm) 0.004 
Y . 
ce (0.10 mm) 
| | | i 5.0° +1 
0.122 (3.10 mm) 0.022 (0.61 mm) 
0.106 (2.70mm) 0.004 (0.10 mm) 
Recommended Board Layout 
0.018 TYP. — + 0.075 
y 0.015 TYP. 


eee 


0.039 TYP. —| = 0.020 DIA. 


VIA 3 PLACES 
Material is 10 mil FR4 


PD22-73 


Absolute Maximum Ratings 


1. When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 
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Four-Way 0° Power Splitter SS 
Combiner 0.81—0.96 GHz SKYWORKS 


PD4W09-12 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOIC-8 Package 
M@ Tape & Reel 


Description 

The PD4W09-12 is a monolithic four-way in-phase hybrid 
junction tuned for the 0.81—0.96 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOIC-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Pin Out Block Diagram 
Port 1 
Port 2 
IN/SUM 
Port 3 
Port 4 
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Four-Way 0° Power Splitter Combiner 0.81—0.96 GHz PD4W09-12 
OU vay eT 


Performance Data 


Insertion Loss (dB) 
Output VSWR 


1.0 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 


Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 


Isolation (dB) 
Amp. Balance (dB) 
io) 
io) 


-1.0 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amp. Balance vs. Frequency 


= 
a 
= @ 
2 2 
> & 
a a 
oa ® 
— op) 
i) 
£ 
oO 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz PD4W09-12 


Absolute Maximum Ratings SOIC-8 


SW OW 


PIN 8 


0.050 (1.27 mm) BSC 


; PIN 1 0.244 (6.20 mm) 
Operating Temperature -40°C to +85°C INDICATOR 0.228 (5.80 mm) 
Storage Temperature -65°C to +150°C TT 
1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. : | ‘ 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. PIN 1 0.020 (0.51 mm) MAX. 
0.049 0.016 MAX. 
0.068 (1.24 mm) (0.41 mm) x 
Recommended Board Layout (1.73 mm) MAX. : 0018 i 7 45° CHAMFER 
MAX. 
0.018 TYP. 0.197 (5.00 mm) | ose (4.00 mm) 
canted 0.189 (4.80 mm) 0.150 (3.80 mm) 
0.010 (0.25 mm) 0.010 (0.25 mm) 
0.004 (0.10 mm) 0.007 (0.17 mm) 


0.020 DIA. 
VIA 2 PLACES 


_ = o.039 TYP. 


Material is 10 mil FR4 
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Four-Way 0° Power Splitter = 
Combiner 0.81—0.96 GHz SKYWORKS 


PD4W09-59 


Features 
M@ Low Cost 


@ Low Profile 
@ Available in Small MSOP-8 Package 
M Tape & Reel 


Description 

The PD4W09-59 is a monolithic four-way in-phase hybrid 
junction tuned for the 0.81—0.96 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
MSOP-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 6 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 
Phase Balance 


Pin Out Block Diagram 
Port 1 Port 1 
IN/SUM Pune 
GND IN/SUM 
Port 4 
Port 3 
Port 4 
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz 


Typical Performance Data 


Isolation (dB) Insertion Loss (dB) 


Input VSWR 


“0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) 


Insertion Loss vs. Frequency 


0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) 


Isolation vs. Frequency 


1.6 
1 
1.4 
1.3 
le 
1.1 


1.0 
0.80 0.85 0.90 0.95 1.00 


Frequency (GHz) 
Input VSWR vs. Frequency 


Output VSWR 


Phase Balance (Deg.) 


Amp. Balance (dB) 


PD4W09-59 


1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) 
Output VSWR vs. Frequency 
1.0 
0.5 
0.0 
0.5 
-1.0 
0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) 
Amp. Balance vs. Frequency 


0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) 


Phase Balance vs. Frequency 
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz 


MSOP-8 


+ 0.0256 (0.65 mm) TYP. 


PIN 1 — 4 
INDICATOR 0.118 (3.00 mm) 


+ 0.004 (0.1mm) 0.193 (4.90 mm) 


SQ. REF. 
0.006 (0.15 mm 
PIN 1 xl le bees en * an 


- 0.002 (0.05 mm) 


7.0’ 
0.038 (0.95 mm) typ 
0.030 (0.75 mm) 0.017 0.007 (0.18 mm) 
\ “| (0.43mm) * 0.005 (0.12 mm) 8.0° 
| MAX. 


_ 
f = aS ae 


0.006 (0.15 mm) 
0.002 (0.05 mm) 


0.028 (0.70 mm) 
0.016 (0.40 mm) 


Recommended Board Layout 


a 10 


0.010 7 | 


0.010 
- <_ 0.024 TYP. DIA. VIA 


Material is 10 mil FR4 
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PD4W09-59 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 e Email sales@skyworksinc.com e www.skyworksinc.com 


Skyworks proprietary information ¢« Products and product information are subject to change without notice. « Summer 2003 


Four-Way 0° Power Splitter = 
Combiner 1.71-—1.99 GHz SKYWORKS 


PD4W18-12 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOIC-8 Package 
M Tape & Reel 


Description 

The PD4W18-12 is a monolithic four-way in-phase hybrid 
junction tuned for the 1.71—1.99 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
SOIC-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Pin Out Block Diagram 
Port 1 
Port 2 
IN/SUM 
Port 3 
Port 4 


Skyworks Solutions, Inc. [781] 376-3000 « Fax [781] 376-3100 « Email sales@skyworksinc.com « www.skyworksinc.com 209 


Skyworks proprietary information e Products and product information are subject to change without notice. « Summer 2003 


Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD4W18-12 
FOur-Way Oot ee 


Typical Performance Data 


Insertion Loss (dB) 
Output VSWR (:1) 


1.71 1.75 1.79 183 1.87 1.91 1.95 1.99 “4.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 


Isolation (dB) 
Amplitude Balance (dB) 


1.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 1.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amplitude Balance vs. Frequency 


Input VSWR (:1) 
Phase Balance (Deg.) 


1.71 1.75 1.79 1.83 187 1.91 1.95 1.99 1.71 1.75 1.79 1.83 1.87 1.91 1.95 1.99 


Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz 


PD4W18-12 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 Max. VSWR on all ports. 
2. When used as a power combiner with 2.0:1 Max. VSWR on all ports. 


Board Layout 


0.018 TYP. 


Lo 
ae i 0.039 TYP. 


Material is 10 mil FR4 


PIN 1 
INDICATOR 


PIN 1 


0.068 
(1.73 mm) MAX. 


ataten: 
|< __—_—_——| 
0.197 (5.00 mm 

( 


) 
0.189 (4.80 mm) 
) 
) 


0.010 (0.25 mm 
0.004 (0.10 mm 


0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


| 
i i i 
_, es 0.020 (0.51 mm) MAX. 


0.049 0.016 no 


(1.24 mm) (0.41 mm) 
0.016 [s CHAMFER 
(0.41 mm) 


ve 
ae (4.00 mm) 


0.150 (3.80 mm) 
0.010 (0.25 mm) 
0.007 (0.17 mm) 
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Four-Way 0° Power Splitter = 
Combiner 1.71-—1.99 GHz SKYWORKS 


PD4W18-59 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small MSOP-8 Package 
M Tape & Reel 


Description 

The PD4W18-59 is a monolithic four-way in-phase hybrid 
junction tuned for the 1.71—1.99 GHz band. It offers low 
loss, high isolation, good input/output matching and 
exceptional phase/amplitude balance. It is available in the 
MSOP-8 leaded surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss Less 6 dB Split 
Isolation 
Input VSWR 
Output VSWR 
Amplitude Balance 


Phase Balance 


Pin Out Block Diagram 
Port 1 
Port 2 
IN/SUM 
Ports 
Port 4 
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD4W18-59 
rn 


Typical Performance Data 


-6.40 
mM -6.60 
.S oc 
Y) 
8 -6.80 @ 
cc + 
2 = 
£ -7.00 = 
rab) = | 
2 O 

-7.20 

-7.40 

1.71 1.76 182 188 1.94 1.99 1.71 1.76 182 188 1.94 1.99 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 


Isolation (dB) 
Amplitude Balance (dB) 


1.71 1.76 182 188 1.94 1.99 1.71 1.76 182 188 194 1.99 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Amplitude Balance vs. Frequency 


Input VSWR (:1) 
Phase Balance (Deg.) 


1.71 1.76 182 188 194 1.99 1.71 1.76 182 188 1.94 1.99 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Phase Balance vs. Frequency 
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz 


Absolute Maximum Ratings 


1.When used as a power divider with a 2.0:1 Max. VSWR on all ports. 
2. When used as a power combiner with 2.0:1 Max. VSWR on all ports. 


Board Layout 
0.018 TYP. — —_—- 0.150 0.010 
fd = TYP. 


DIA. VIA ia 0.010 


Material is 10 mil FR4 
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PD4W18-59 


MSOP-8 


= 0.0256 (0.65 mm) TYP. 


PIN 1 a 
INDICATOR 0.118 (3.00 mm) 
+ 0.004 (0.1mm) 9.193 (4.90 mm) 
SQ. REF. 
0.006 (0.15 mm 
PIN 1 olen Gd (0.30 mm) ~ ( ) 


- 0.002 (0.05 mm) 


7.0° 

0.038 (0.95 mm) +yp 

0.030 (0.75 mm) 0.017 
“| (0.43 mm) + 0.005 (0.12 | 8.0° 


" t MAX. 
ae he 


0.006 (0.15 mm) 
0.002 (0.05 mm) 


0.007 (0.18 mm) 


0.028 (0.70 mm) 
0.016 (0.40 mm) 
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Directional Couplers 
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Xe 


Directional Coupler 0.81—0.96 GHz SKYWORKS 
DC08-73 


Features 
M@ Low Cost 


@ Low Profile 
M Small SOT-6 Package 
M Tape & Reel 


Description 

The DC08-73 is a monolithic directional coupler tailored 
to the 0.81-0.96 GHz band. It offers low loss, good 
isolation, good input/output matching and exceptional 
coupling repeatability. It may be used at higher 
frequencies when stronger coupling is required. It is 
available in the SOT-6 leaded surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss! 
Isolation 
Input VSWR 
Output VSWR 
Coupling 
Coupled Port VSWR 


1. Coupling loss included. 


Pin Out Block Diagram 
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Directional Coupler 0.81—0.96 GHz DC08-73 


Typical Performance Data 


Insertion Loss (dB) 
Output VSWR 


1.0 
0.3 06 09 12 15 18 2.1 24 27 3.0 0.3 06 09 12 15 18 21 24 27 3.0 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 


0.0 


-10.0 


-20.0 


Isolation (dB) 
Coupled Port VSWR 


0.3 06 0.9 1.2 15 18 21 24 27 3.0 0.3 06 09 12 15 18 2.1 24 27 3.0 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Coupled Port VSWR vs. Frequency 
- Pt td 
~ YY 
: : a 
= MO -15.0 a 
g oD 
“= = 
= ar 
a S 20.0 
O 
-25.0 
1.0 -30.0 
0.3 06 09 12 15 18 21 24 27 3.0 0.3 06 09 12 15 18 21 24 27 3.0 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Coupling vs. Frequency 
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Directional Coupler 0.81—0.96 GHz DC08-73 


Absolute Maximum Ratings SOT-6 


(1.90 mm) REF. [~~ ~| 
ee) yt assem 
-40°C to +85°C . 0.087 (2.20 mm) 


0.071 (1.80 mm) 


-65°C to +150°C PIN 1 0.052 (1.30 mm 
manor INDICATOR ele ) 
Electrostatic Discharge PIN 1 — 
Note: Exceeding these parameters may cause irreversible damage. 0.020 (0.51 mm) mist bavcad lL 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 
0.012 
(0.30 mm) 
Recommended Board Layout — 0.057 (1.45 mm) as ve. 
0.035 (0.90 mm) 5.0 & 1 
(0.15 mm) 0.014 
0.018 TYP. . : o0Ts i com (0.26 mm) 
0.020 ; Lf 0.004 
| 


PRESS Ue 


— —e 0.122(3.10mm) 0.022 (0.61 m 
0.106 (2.70mm) 0.004 (0.10 m 
: Qo 
0.015 N SN 
— — 0.0200 DIA. 
0.039 TYP VIA 3 PLACES 
Material is 10 mil FR4. 
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Se 


Directional Coupler 0.81—0.96 GHz SKYWORKS 


DC09-73 


Features 
M@ Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M Tape & Reel 


Description 


The DCO09-73 is a monolithic directional coupler tailored 
to the 0.81—0.96 GHz band. It offers low loss, good 
isolation, good input/output matching and exceptional 
coupling repeatability. It is available in the SOT-6 lead 
Surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss 
Isolation 
Input VSWR 
Output VSWR 
Coupling 
Coupled Port VSWR 


Pin Out Block Diagram 
Coupled 
GND | | ol OUT 
GND a] GND 
COUPLED el pe IN Out Sei: In 
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Directional Coupler 0.81-0.96 GHz DC09-73 


Typical Performance Data 


-0.00 1.5 
_ -0.10 1.4 
eS - 
® .0.20 = is 
a S 
S -0.30 a 12 
; oa a 
® O 
= .0.40 1.4 
-0.50 1.0 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0 1.5 
a 1.4 
_ 10 = 
oO = 
Ss tr 1.3 
(2) 
6 -20 o 
& 8 de 
® S 
2 Oo 
~ O 1.1 
-40 1.0 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Coupled Port VSWR vs. Frequency 
1.5 -18 
-19 
1.4 
— -20 
ar S 
nD > -21 
. rot 
= 42 S -22 
Q. je) 
= OC 23 
41 
-24 
1.0 -25 
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Coupling vs. Frequency 
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Directional Coupler 0.81-0.96 GHz 


DCO09-73 


Absolute Maximum Ratings 


sow ow 
Operating Temperature -40°C to +85°C 


Storage Temperature -65°C to +150°C 


1. When operating with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


|< _o.075 


0.018 TYP. 
0.020 


VIA 3 PLACES 


Material is 10 mil FR4 


SOT-6 


0.074 
(1.90 mm) REF. [~~ ~] 

0.126 (3.20 mm) 

PIN 6 0.087 (2.20 mm) 


INDICATOR | 0.052 (1.30 mm) 
PIN 1 | 


0.020 (0.51 mm) —+!_ b+ 
0.014 (0.350 mm) 


0.057 (1.45 mm) ” 7 
0.006 0.035 (0.90 mm) | O+1 | f re 
(0.26 mm) 
_¢0.004 


_] 4 | L ole een 
61 
10 


0.122 (3.10mm) 0.022 
0.106 (2.70 mm) 0.004 
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a 
Directional Coupler 1.42—1.66 GHz SKYWORKS 
DC15-73 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M Tape & Reel 


Description 

The DC15-73 is a monolithic directional coupler tailored 
to the 1.42-1.66 GHz band. It offers low loss, good 
isolation, good input/output matching and exceptional 
coupling repeatability. It is available in the SOT-6 lead 
surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss 
Isolation 
Input VSWR 
Output VSWR 


Coupling 
Coupled Port VSWR 


Pin Out Block Diagram 


Coupled 


COUPLED [co] _| | Ws} in coe, 
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Directional Coupler 1.42—1.66 GHz 


Siac 296) 
Typical Performance Data 
-0.0 1.5 
—~ -0.1 1.4 
: : 
2 -0.2 MD 1.3 
= : 
=| 
S 03 212 
0) O 
C 
—= -0.4 1.1 
-0.5 1.0 
1.40 145 1.50 1.55 160 1.65 1.70 140 145 1.50 155 1.60 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0 1.5 
1.4 
-10 = 
Mm YW) 
tS > 13 
— = 
5 -20 ° 
= g 
= S 
i S 1.1 
-40 1.0 
1.40 145 1.50 1.55 1.60 1.65 1.40 1.45 1.50 155 1.60 1.65 1.70 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Coupled Port VSWR vs. Frequency 
1.5 -16 
1.4 7 
oc m 18 
S13 = 
> £& -19 
— ©. 
a 12 3 
= © -20 
5 | -? 1 
1.0 -22 
1.40 145 1.50 155 1.60 1.65 1.70 1.40 1.45 1.50 155 1.60 1.65 1.70 


Frequency (GHz) 
Input VSWR vs. Frequency 


Frequency (GHz) 
Coupling vs. Frequency 
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Directional Coupler 1.42-1.66 GHz 


Absolute Maximum Ratings 


1. When operating with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


DC15-73 


SOT-6 


0.074 
(1.90 mm) REF. [~~ ~| 
0.126 (3.20 mm) 


PIN 6 0.087 (2.20 mm) 
oe 0.071 (1.80 mm) 
0.052 (1.30 mm 
INDICATOR { penn 
PIN 1——> 


0.020 (0.51mm)—=! le»! — L- 0.037 (0.95 mm) REF. 


0.014 (0.350 mm) 


0.012 
0.057 (1.45 mm) on 
0.006 é hae TYP. 
sania rae —+ —_ 0.075 Pee 0.035 (0.90 mm) 5.0° +1 an sons 
a 0.000 (0.26 mm) 
(0.00 mm) 0.004 
— Tt | L = (0.10 mm) 
5.0° + 1 
0.122 (3.10 mm) 0.022 (0.61 mm) 
0.106 (2.70 mm) 0.004 (0.10 mm) 
0.020 DIA. 
VIA 3 PLACES 
Material is 10 mil FR4 
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a 


Directional Coupler SKYWORKS 


DC16-73 


Features 
M@ Low Cost 


@ Low Profile 
M Small SOT-6 Package 
M Tape & Reel 


Description 


The DC16-73 is a monolithic directional coupler for low 
cost wireless applications. It offers low loss, good isolation, 
good input/output matching and exceptional coupling 
repeatability. Performance is specified for two different 
bands. It is available in the SOT-6 leaded surface mount 
package. 


Electrical Specifications at 25°C 


Parameter | Min 
inserion toss’ SSCS~SSCSCS 
inpuVSWRSSS~sSSSC 
Cn 
Coupled Poa VSWR SSS 


1. Coupling loss included. 


Pin Out Block Diagram 
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Directional Coupler DC16-73 


Typical Performance Data 


Insertion Loss (dB) 
Output VSWR 


1.0 
0.3 06 09 12 15 18 2.1 24 2.7 3.0 0.3 06 09 1.2 1.5 18 2.1 24 2.7 3.0 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 


or 
-10.0 S 
ay n 
0 > 
pay = 
S -20.0 a 
w Oo 
re) & 
2 Q 
-30.0 5 
O 
-40.0 1.0 
03 06 09 12 15 18 21 24 2.7 3.0 0.3 06 09 12 15 18 2.1 24 2.7 3.0 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Coupled Port VSWR vs. Frequency 
-5.0 
-10.0 
an a 
= LS -15.0 
” = 
- rat 
a 3 -20.0 
-25.0 
0 -30.0 
03 06 09 12 15 18 21 24 2.7 3.0 0.3 06 09 12 15 18 21 24 27 3.0 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Coupling vs. Frequency 
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Directional Coupler 


DC16-73 


Absolute Maximum Ratings 


Electrostatic Discharge +125 V 


Note: Exceeding these parameters may cause irreversible damage. 


Recommended Board Layout 


0.018 TYP. 


1 Svs NS 


0.015 


0.0200 DIA. 
VIA 3 PLACES 


ll ES>- |lllt—SOGC 


0.039 TYP. 


Material is 10 mil FR4. 


SOT-6 


0.074 


(1.90 mm) REF. [~~ | 

Py 0.126 (3.20 mm) 
0.087 (2.20 mm) 

0.071 (1.80 mm) 


PIN 1 0.052 (1.30 mm) 


INDICATOR 


PIN 1 | fe | 


0.020 (0.51 mm) —>! be»! Le 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 


0.012 
— 0.057 (1.45 mm) a eee a 
0.035 (0.90 mm) , 
(0.15 mm) 0.014 
0.000 ' 
(0.00 mm) (0.26 mm) 
4 
o 0.00 


a 
0.122 (3.10 mm) 
0.106 (2.70 mm) 


| | L gt 
) 


0.022 (0.61 mm 
0.004 (0.10 mm) 
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x 


Directional Coupler SKYWORKS 
DC17-73 


Features 
@ Low Cost 


@ Low Profile 
H@ Small SOT-6 Package 
M@ Tape & Reel 


Description 

The DC17-73 is a monolithic directional coupler for low 
cost wireless applications. It offers low loss, good isolation, 
good input/output matching and exceptional coupling 
repeatability. Performance specified for two different bands. 
It is available in the SOT-6 lead surface mount package. 


Electrical Specifications at 25°C 


Parameter Sin 
inserion toss’ SSSC~dSS 
InptVSWR SSS 
OupuvswR CdS 
Coupled Pon VSWR SY 


1. Coupling loss included. 


Pin Out 
Gnd [= {__ | lo] out 
GND a] GND 
COUPLED Fo [LI RF IN 
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Directional Coupler 


Typical Performance Data 


Isolation (dB) 


Insertion Loss (dB) 


Input VSWR 


0.0 


FFELTT ITT. 
Pt 
COLES 
CELE NO 
Zan 


“2.5 


0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3.0 
Frequency (GHz) 


Insertion Loss vs. Frequency 


-40.0 
03 06 09 12 15 18 2.1 24 2.7 3.0 


Frequency (GHz) 
Isolation vs. Frequency 


ERREREEED 
“OE 
sagen Zann 


0.3 06 09 1.2 15 18 21 24 27 3.0 


Frequency (GHz) 
Input VSWR vs. Frequency 


Coupling (dB) 


Output VSWR 


Coupled Port VSWR 


-30.0 


DC17-73 


1.0 
0.3 0.6 09 12 15 18 2.1 24 2.7 3.0 


Frequency (GHz) 
Output VSWR vs. Frequency 


0.3 06 0.9 1.2 1.5 18 21 24 2.7 3.0 


Frequency (GHz) 
Coupled Port VSWR vs. Frequency 


03 06 09 12 15 18 2.1 2.4 2.7 3.0 
Frequency (GHz) 


Coupling vs. Frequency 
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Directional Coupler 


Absolute Maximum Ratings 


Note: Exceeding these parameters may cause irreversible damage. 


DC17-73 


SOT-6 


0.074 
(1.90 mm) REF. [~~ | 
0.126 (3.20 mm) 


PINe—T'1 | | [i 0.087 (2.20 mm) 


INDICATOR | 0.052 (1.30 mm) 
PIN 1 ce Ee 7] ! 


0.020 (0.51 mm)—+! Le»! — L- 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 


0.012 
Recommended Board Layout — 0.057 (1.45 mm) oe 
0.035 (0.90 mm) , 
(0.15 mm) 0.014 
0.018 TYP. 0.000 (0.26 mm) 
(0.00 mm) 0.004 
ai 5.0°+1° 
—————— 0.122 (3.10 mm) 0.022 (0.61 mm) 
| 0.106 (2.70mm) 0.004 (0.10 mm) 
0.015 
—_» ee 0.0200 DIA. 
0.039 TYP VIA 3 PLACES 
Material is 10 mil FR4. 
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a 


Directional Coupler 1.71-—1.99 GHz SKYWORKS 


DC18-73 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M@ Tape & Reel 


Description 


The DC18-73 is a monolithic directional coupler tailored 
to the 1.71-1.99 GHz band. It offers low loss, good 
isolation, good input/output matching and exceptional 
coupling repeatability. It is available in the SOT-6 lead 
surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss 
Isolation 
Input VSWR 
Output VSWR 


Coupling 
Coupled Port VSWR 


Pin Out Block Diagram 


Coupled 
GND Lo] OUT 


GND a] GND 


COUPLED [o|}_| | shin ray, 
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Directional Coupler 1.71-1.99 GHz 


eC Ot ee eee 


Typical Performance Data 


Isolation (dB) Insertion Loss (dB) 


Input VSWR 


232 


“1.70 1.75 1.80 1.85 190 1.95 2.00 
Frequency (GHz) 


Insertion Loss vs. Frequency 


1.70 1.75 1.80 185 171.90 1.95 2.00 
Frequency (GHz) 


Isolation vs. Frequency 


1.70 1475 1.80 1.65 190 195 2.00 
Frequency (GHz) 


Input VSWR vs. Frequency 


Output VSWR 


Coupled Port VSWR 


Coupling (dB) 


DC18-73 


1.0 
1.70 1.75 1.80 1.85 1.90 1.95 2.00 


Frequency (GHz) 
Output VSWR vs. Frequency 


1.0 
1.70 1.75 1.860 1.85 1.90 1.95 2.00 


Frequency (GHz) 
Coupled Port VSWR vs. Frequency 


1.70 1.75 180 1.85 190 1.95 2,00 
Frequency (GHz) 


Coupling vs. Frequency 
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Directional Coupler 1.71-1.99 GHz 


Absolute Maximum Ratings 


4.0 W CW 


-40°C to +85°C 


-65°C to +150°C 


1.When operating with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


—| — 0.075 
1 


Se | 
i 
Sz | 
0.015 TYP. — 0.039 


Material is 10 mil FR4 


0.018 TYP. 


\0,020 DIA. 
VIA 3 PLACES 


r. 


5 


DC18-73 


SOT-6 
0.074 
(1.90 mm) REF. [~~ | 
0.126 (3.20 mm) 
Pine—=|'| | | [| t 0087 (2.20 mm) 
0.071 (1.80 mm) 
0.052 (1.30 mm) 


PIN 1 
INDICATOR 


PIN 1 - a 1 | 


0.020 (0.51 mm)—+! e+! = 0.037 (0.95 mm) REF. 


0.014 (0.350 mm) 
0.012 
0.006 0.057 (1.45 mm) . = 
0.035 (0.90 mm) 5.0°+ 1 
(0.15 mm) 
0.000 
(0.00 mm) (0.26 mm) 
| — 0.004 
Fj (0.10 mm) 
aa _j 1 | L 5.0°+1° 


0.022 (0.61 mm 


0.122 (3.10 mm) 
0.004 (0.10 mm 


0.106 (2.70 mm) 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com « www.skyworksinc.com 
Skyworks proprietary information e Products and product information are subject to change without notice. » Summer 2003 


233 


x 


Directional Coupler 2.30—2.60 GHz SKYWORKS 
DC25-73 


Features 
@ Low Cost 


@ Low Profile 
@ Available in Small SOT-6 Lead Package 
M@ Tape & Reel 


Description 

The DC25-73 is a monolithic directional coupler tailored 
to the 2.30-2.60 GHz band. It offers low loss, good 
isolation, good input/output matching and exceptional 
coupling repeatability. It is available in the SOT-6 lead 
surface mount package. 


Electrical Specifications at 25°C 


Parameter 
Frequency 


Insertion Loss 


Isolation 
Input VSWR ot: 2 
Coupling 18.2 


Coupled Port VSWR 


Pin Out Block Diagram 


Coupled 


GND | | lol OUT 


GND a] GND 


COUPLED [a (|_| | asyin a, 
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Directional Coupler 2.30-—2.60 GHz 


DC25-73 
Typical Performance Data 
-0.0 1.5 
oO -0.1 1.4 
= oc 
2 -0.2 = 13 
aad > 
—_ 
2 -0.3 B12 
= 
D O 
£ 
-0.4 1.1 
-0.5 1.0 
230 235 240 245 250 255 2.60 2.30 235 240 245 250 255 2.60 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Output VSWR vs. Frequency 
0 1.5 
c 14 
_ +10 = 
faa) > 
= t 1.3 
6 -20 oO 
3 8 12 
8 S 
at S44 
-40 1.0 
230 235 240 2.45 250 255 2.60 230 235 240 245 250 2.55 2.60 
Frequency (GHz) Frequency (GHz) 
Isolation vs. Frequency Coupled Port VSWR vs. Frequency 
1.5 
1.4 


Input VSWR 
to 
Coupling (dB) 


1.0 
2.30 235 2.40 2.45 2.50 2.55 2.60 2.30 2.35 2.40 2.45 2.50 255 2.60 
Frequency (GHz) Frequency (GHz) 
Input VSWR vs. Frequency Coupling vs. Frequency 
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Directional Coupler 2.30—2.60 GHz 


Absolute Maximum Ratings 


1.When operating with a 2.0:1 maximum VSWR on all ports. 


Recommended Board Layout 


DC25-73 


SOT-6 


0.074 
(1.90 mm) REF. [~~ | 

0.126 (3.20 mm) 
0.087 (2.20 mm) 


0.071 (1.80 mm) 


PIN 1 0.052 (1.30 mm) 


INDICATOR 


0.020 (0.51 mm)—=! e+! Le 0.037 (0.95 mm) REF. 


0.014 (0.350 mm) 


0.012 
(0.30 mm) 
0.057 (1.45 mm) TYP 
0.006 ; 
0.018 TYP. — —_ 0.075 (0.15 mm) ees ae oni 
0.000 (0.26 mm) 
| (0.00 mm) 0.004 
0.122 (3.10 mm) 0.022 (0. 
0.106 (2.70 mm) 0.00 
0.020 DIA. 
VIA 3 PLACES 
Material is 10 mil FR4 
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Hybrids 
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90 Degree Hybrid 0.82—0.90 GHz SKYWORKS 
HY86-12 


Features 
M@ Low Cost 


@ Low Profile 
—@ Small SOIC-8 Package 
MM Tape & Reel 


Description 


The HY86-12 is a 90 degree hybrid tuned for the 
0.82—0.90 GHz band. The monolithic circuitry is 100% 
passive and offers low loss, high isolation and exceptional 
phase/amplitude balance. It is available in the SOIC-8 
leaded surface mount package. 


Electrical Specifications at 25°C 


Phase Balance 


1. Less 3 dB power split. 


Pin Out Block Diagram 


IN DIRECT 


ISOLATED COUPLED 
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90 Degree Hybrid 0.82—0.90 GHz HY86-12 


Typical Performance Data 


Loss (dB) 


Balance (dB) 


Phase (Deg.) 


-3.00 1.30 
-3.20 1.25 
—~ 1.20 
-3.40 = 
g 1.15 
-3.60 a 
> 1.10 
3.80 1.05 
-4.00 1.00 
0.82 0.84 0.86 0.88 0.90 0.82 0.84 0.86 0.88 0.90 
Frequency (GHz) Frequency (GHz) 
Path Losses vs. Frequency Input VSWR vs. Frequency 
1.00 
0.75 
0.50 
0.25 = 
0.00 oc 
5 
-0.25 
-0.50 
-0.75 
-1.00 
0.82 0.84 0.86 0.88 0.90 0.82 0.84 0.86 0.88 0.90 
Frequency (GHz) Frequency (GHz) 
Amplitude Balance vs. Frequency Output VSWR vs. Frequency 
91.00 0.00 
90.60 -9.00 
oO 
90.20 ZS -18.00 
= 
i) 
89.80 < -27.00 
D 
89.40 -36.00 
89.00 -45.00 
0.82 0.84 0.86 0.88 0.90 0.82 0.84 0.86 0.88 0.90 
Frequency (GHz) Frequency (GHz) 
Coupled — Direct Phase vs. Frequency Isolation vs. Frequency 
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90 Degree Hybrid 0.82—-0.90 GHz 


HY86-12 


Absolute Maximum Ratings 


Operating Temperature 
Electrostatic Discharge 


1. Exceeding these parameters may cause irreversible damage. 


Storage Temperature 


Recommended Board Layout 


0.0424 


0.0200 DIA. 
VIA 12 PLACES 


Materials 10 mil FR-4. 
Dimensions are in inches. 


SOIC-8 


= 0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


PIN 1 
INDICATOR 


PIN 1 
0.049 0.016 MAX. 


0.068 (1.24 mm) .41 mm) x 
(1.73 mm) MAX. 0.016 45° CHAMFER 
, (0.41 mm) IL 
) bees a | 
bee a 


(0 
0.197 (5.00 mm) 0.158 (4.00 mm) —— 
0.189 (4.80 mm) 0.150 (3.80 mm) 

0.010 (0.25 mm) 0.010 (0.25 mm) 

0.004 (0.10 mm) 0.007 (0.17 mm) 
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90 Degree Hybrid 0.88—0.96 GHz sxyworice 


HY92-12 


Features 
@ Low Cost 


@ Low Profile 
@ Small SOIC-8 Package 
M Tape & Reel 


Description 


The HY92-12 is a 90 degree hybrid tuned for the 
0.88—0.96 GHz band. The monolithic circuitry is 100% 
passive and offers low loss, high isolation and exceptional 
phase/amplitude balance. It is available in the SOIC-8 
leaded surface mount package. 


Electrical Specifications at 25°C 


_ 
| 
isowion——SSSCSC~S~—~—SSSSSSSSSSSSSSSdS 


Phase Balance 
1. Less 3 dB power split. 


Pin Out Block Diagram 


IN DIRECT 


ISOLATED COUPLED 
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90 Degree Hybrid 0.88—-0.96 GHz 


HY92-12 


Typical Performance Data 


Loss (dB) 


Balance (dB) 


242 


-3.00 1.30 
=3.20 pf 1.25 
-3.40 Pm 
= or 
= a S 1.15 
S 
8.60 F—Coupled 1.10 
-3.80 1.05 
-4.00 1.00 
0.88 0.90 0.92 0.94 0.96 0.88 0.90 0.92 0.94 0.96 
Frequency (GHz) Frequency (GHz) 
Path Losses vs. Frequency Input VSWR vs. Frequency 
1.00 
0.75 
0.50 os 
0.25 = 
og 
0.00 s 
op) 
-0.25 = 
-0.50 
-0.75 
-1.00 
0.8 0.92 0.94 
eteae (GHz) Frequency (GHz) 
Amplitude Balance vs. Frequency Output VSWR vs. Frequency 
91.00 0.00 
90.60 -9.00 
ra) 
= 
90.20 < -18.00 
© 
is 
89.80 & -27.00 
89.40 -36.00 
89.00 -45.00 
0.88 0.90 0.92 0.94 0.96 0.88 0.90 0.92 0.94 0.96 
Frequency (GHz) Frequency (GHz) 
Coupled — Direct Phase vs. Frequency Isolation vs. Frequency 
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90 Degree Hybrid 0.88-0.96 GHz 


HY92-12 


Absolute Maximum Ratings 


Operating Temperature 


Storage Temperature 


Electrostatic Discharge 
1. Exceeding these parameters may cause irreversible damage. 


Recommended Board Layout 


YG 


0.0424 


0.0200 DIA. 
VIA 12 PLACES 


Materials 10 mil FR-4. 
Dimensions are in inches. 


SOIC-8 


PIN 1 
INDICATOR 


PIN 1 


0.068 


1.73 mm) MAX. 
‘= 
1 bee 
a 
0.197 (5.00 mm) 
0.189 (4.80 mm) 


0.010 (0.25 mm) 
0.004 (0.10 mm) 


( 
( 


0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


Inimini 
| a a ——— 
—s| Le 0.020 (0.51 mm) MAX. 


0.049 0.016 MAX. 


1.24 mm) (0.41 mm) x 
0.016 j* CHAMFER 
0.41 mm) 
iw rs 8° 


MAX. 
| oss (4.00 mm) 
0.150 (3.80 mm) 


0.010 (0.25 mm) 
0.007 (0.17 mm) 


Skyworks Solutions, Inc. [781] 376-3000 « Fax [781] 376-3100 « Email sales @skyworksinc.com e¢ www.skyworksinc.com 


Skyworks proprietary information e Products and product information are subject to change without notice. « Summer 2003 


243 


Re 
90 Degree Hybrid 1.71-1.88 GHz SKYWORKS 


HY17-12 


Features 
@ Low Cost 


@ Low Profile 
H Small SOIC-8 Package 
M Tape & Reel 


Description 

The HY17-12 is a 90 degree hybrid tuned for the 
1.71-1.88 GHz band. The monolithic circuitry is 100% 
passive and offers low loss, high isolation and exceptional 
phase/amplitude balance. It is available in the SOIC-8 
leaded surface mount package. 


Electrical Specifications at 25°C 


Pin Out Block Diagram 


IN DIRECT 


ISOLATED COUPLED 
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90 Degree Hybrid 1.71-1.88 GHz HY17-12 


Typical Performance Data 


ww | | | Tf 
Ser 


-3.20 


= = 1.20 
2 “—e = 
S -3.60 AO @ 
a 
“3.80 ™ 1.05 
-4.00 1.00 
1.70 1.73 1.76 1.79 1.82 1.85 1.88 1.70 1.73 1.76 1.79 1.82 1.85 1.88 
Frequency (GHz) Frequency (GHz) 
Path Losses vs. Frequency Input VSWR vs. Frequency 
1.00 1.30 
0.75 
1.25 
0.50 
= — = 1.20 
S 0.00 oc 
z - a 
:. an oa 
os canna 
a tt | | { 
-1.00 1.00 
1.70 1.73 1.76 1.79 182 1.85 1.88 1.70 1.73 1.76 1.79 1.82 1.85 1.88 
Frequency (GHz) Frequency (GHz) 
Amplitude Balance vs. Frequency Output VSWR vs. Frequency 
91.00 0.00 
90.60 -9.00 
= co 
oD) OO. 
8 90.20 = 18.00 
® BS 
@ 89.80 & -27.00 
<— oO 
o D 
89.40 -36.00 
89.00 -45.00 
1.70 1.73 1.76 1.79 182 1.85 1.88 1.70 1.73 1.76 1.79 182 1.85 1.88 
Frequency (GHz) Frequency (GHz) 
Coupled — Direct Phase vs. Frequency Isolation vs. Frequency 
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90 Degree Hybrid 1.71—1.88 GHz 


Absolute Maximum Ratings 


Operating Temperature 
Electrostatic Discharge 


1. Exceeding these parameters may cause irreversible damage. 


Storage Temperature 


Recommended Board Layout 


0.1630 


. 


0.0424 


0.0200 DIA. 
VIA 12 PLACES 


HY17-12 


SOIC-8 


PIN 
‘ 0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


PIN 1 
INDICATOR 


PIN 1 
0.049 0.016 MAX. 


0.068 (1.24 mm) (0.41 mm) x 
(1.73 mm) MAX. 0.016 j* CHAMFER 
yo (0.41 mm) | 


t pores ad 


i 


0.197 (5.00 mm) 0.158 (4.00 mm) iia 
0.189 (4.80 mm) 


0.150 (3.80 mm) 
0.010 (0.25 mm) 0.010 (0.25 mm) 
0.004 (0.10 mm) 


0.007 (0.17 mm) 


Materials 10 mil FR-4. 
Dimensions are in inches. 
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90 Degree Hybrid 1.85-—1.99 GHz sxvworice 


HY19-12 


Features 
@ Low Cost 


@ Low Profile 
@ Small SOIC-8 Package 
M Tape & Reel 


Description 


The HY19-12 is a 90 degree hybrid tuned for the 
1.85-1.99 GHz band. The monolithic circuitry is 100% 
passive and offers low loss, high isolation and exceptional 
phase/amplitude balance. It is available in the SOIC-8 
leaded surface mount package. 


Electrical Specifications at 25°C 


arate SSS™S~dYCSin | 


Phase Balance 


1. Less 3 dB power split. 


Pin Out Block Diagram 
IN DIRECT 
RF IN 
GND = = 
ISOLATED COUPLED 
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90 Degree Hybrid 1.85—1.99 GHz HY19-12 


Typical Performance Data 


-3.00 1.30 
axe 1.25 
_ =~ 1.20 
co -3.40 ee 
pa @ 41.15 
ss 3.60 5 
= > 1.10 
-3.80 1.05 
-4.00 1.00 
1.85 1.87 1.89 1.91 1.93 1.95 1.97 1.99 1.85 1.87 1.89 1.91 1.93 1.95 1.97 1.99 
Frequency (GHz) Frequency (GHz) 
Path Losses vs. Frequency Input VSWR vs. Frequency 
1.00 1.30 
0.75 
1.25 
0.50 
S 0.25 = 120 [Coupled | | 
® oc L—+— —[ i 
© 0.00 z= 115 eee a= ee ee 
§ 02s g rT 
oO > 1.10 
Direct 
0 aan 
1.05 
- Pitt ttt 
-1.00 1.00 
1.85 1.87 1.89 1.91 1.93 1.95 1.97 1.99 1.85 1.87 1.89 1.91 1.93 1.95 1.97 1.99 
Frequency (GHz) Frequency (GHz) 
Amplitude Balance vs. Frequency Output VSWR vs. Frequency 
91.00 0.00 
90.60 -9.00 
= ea) 
® 90.20 ZS -18.00 
fal 
ma Cc 
® © 
[ép) —_— 
@ 89.80 = -27.00 
o L 
89.40 -36.00 
89.00 -45.00 
1.85 1.87 1.89 1.91 1.93 1.95 1.97 1.99 1.85 1.87 1.89 1.91 1.93 1.95 1.97 1.99 
Frequency (GHz) Frequency (GHz) 
Coupled — Direct Phase vs. Frequency Isolation vs. Frequency 
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90 Degree Hybrid 1.85-1.99 GHz 


HY19-12 


Absolute Maximum Ratings 


Operating Temperature 


Storage Temperature 


Electrostatic Discharge +125 V 
1. Exceeding these parameters may cause irreversible damage. 


Recommended Board Layout 


0.1630 


Y 


yy; 


0.0424 


0.0200 DIA. 
VIA 12 PLACES 


Materials 10 mil FR-4. 
Dimensions are in inches. 


SOIC-8 


PIN 8 
0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


PIN 1 
INDICATOR 


sll. 0.020 (0.51 mm) MAX. 


0.049 0.016 MAX. 


0.068 (1.24 mm) (0.41 mm) x 
.73 mm) MAX. 0.016 j* CHAMFER 
(0.41 mm) | 


‘7 (1.7 ) : 
Lire [ i 8° 


0.197 (5.00 mm) MAX. 
0.189 (4.80 mm) 
0.010 (0.25 mm) 

) 


0.158 (4.00 mm) 
( 
0.004 (0.10 mm 


PIN 1 


0.150 (3.80 mm) 
0.010 (0.25 mm) 
0.007 (0.17 mm) 
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90 Degree Hybrid 2.1—2.3 GHz SKYWORKS 
HY22-73 


Features 
M@ Low Cost 


@ Low Profile 
@ Small SOT-6 Package 
M Tape & Reel 


Description 

The HY22-73 is a 50 2, 90 degree hybrid tuned for the 
2.1-2.3 GHz band. The monolithic circuitry is 100% 
passive and offers low loss, high isolation and exceptional 
phase/amplitude balance. It is available in the SOT-6 
leaded surface mount package. 


Electrical Specifications at 25°C, 50 © System 


The Pin Out diagram shows the HY22-73 configured for 
a Divider/Coupler with Pin 1 as the input port and a 50 Q 
termination to be placed at Pin 3. Since the HY22-73 is 
symmetric, any non-ground pin may be used as the input 
port. The following table shows the possible pin 
connection combinations for the HY22-73 used as a 
Divider/Coupler: 


Direct 


Termination Coupled 
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90 Degree Hybrid 2.1-2.3 GHz 


Typical Performance Data 


Loss (dB) 


Balance (dB) 


Phase (Degrees) 


Frequency (GHz) 
Path Losses vs. Frequency 


“19 #20 21 22 23 24 25 
Frequency (GHz) 


Amplitude Balance vs. Frequency 


89.0 
88.5 
88.0 


87.5 


1.9 2.0 2.1 2.2 2.3 2.4 2.5 
Frequency (GHz) 


Coupled-Direct Phase vs. Frequency 


VSWR (:1) 


VSWR (:1) 


Isolation (dB) 


HY22-73 


1.20 
1.18 
1.16 
1.14 
1.12 
Pane 
1.08 
1.06 


1.04 + 


1.02 
1.00 


1.9 2.0 2.1 2.2 2.3 2.4 2.5 


Frequency (GHz) 
Input VSWR vs. Frequency 


1.9 2.0 2.1 2.2 2.3 2.4 2.5 
Frequency (GHz) 


Output VSWR vs. Frequency 


1.9 2.0 2.1 aie 2.3 2.4 2.5 


Frequency (GHz) 
Isolation vs. Frequency 
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90 Degree Hybrid 2.1—2.3 GHz 


HY22-73 


SOT-6 


0.074 


(1.90 mm) REF. [~~ | 
0.126 (3.20 mm) 
PIN 6—+|;| z H L 0.087 (2.20 mm) 
0.071 (1.80 mm) 


PIN 1 0.052 (1.30 mm) 


INDICATOR 


0.020 (0.51 mm)—+! le»! b+ 0.037 (0.95 mm) REF. 
0.014 (0.350 mm) 


0.057 (1.45 mm) 
0.035 (0.90 mm) 


0.122(3.10mm) 0.02 
0.106 (2.70mm) 0.00 


Recommended Board Layout 


<— 0.091 


ine 


A 


0.018 


To 50 Q 
Termination 


Material is FR-4. Dimensions are in inches. 


Absolute Maximum Ratings 


Characteristic 
Operating Temperature 


1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. 
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 


Storage Temperature 
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Sampling Phase Detectors 


Preliminary 


SKYWORKS 


SPD1101-111, SPD1102-111, SPD1103-111 


Features 
™@ For Phase Locked VCOs to 22 GHz 


M@ Reference Frequencies Below 50 MHz 
M@ New Surface Mount Package Design 

@ Small Footprint (90 x 110 Mils) 

m@ Automated Chip on Board Construction 


Description 

Skyworks has redesigned its product line of sampling phase 
detectors using automated chip on board manufacturing 
technology to provide a more uniform, surface mountable, 
small footprint device without sacrificing the microwave 
performance of the original design. 


Sampling phase detectors are used to phase lock a 
microwave VCO to a stable reference source at a 
submultiple frequency. The sampling phase detector 
consists of a step recovery diode, capacitors and a 
microwave mixer consisting of series pair Schottky 
diodes. The principle of operation may be described as 
using the step recovery diode to generate a harmonic comb 
of the reference oscillator frequency and the Schottky diode 
as a mixer between the closest reference frequency multiple 
and the microwave signal generated by the VCO. When 
these frequencies are identical the IF (beat note) signal is 
a DC voltage; the IF will be sinusoidal when the 
frequencies are unequal. 


The SPD1100 series sampling phase detectors use a 
selected step recovery diode chip whose carrier lifetime and 
transition time are appropriate for use in applications 
allowing reference frequencies below 50 MHz and 
microwave VCO frequencies as high as 22 GHz. The 


Electrical Characteristics at 25°C 


Schottky Diode 


Microwave Signal 
Part Number Drive Level Barrier Ve @1mA C); @0V Rr @5mA Cc Cy @6V Tt TT 
ea , | 

3 [tow | a7o-as0 [oto | ae fos | as | 10 | 70 | 
psppivo2it1 | ot0+8 | Medium [370-560 | 010 | 
fspoiioa-1i1 | to+18 | High ‘| 600-700 | 010 | ae 


Schottky diodes used are low capacitance devices 
capable of efficient mixer performance at frequencies above 
22 GHz. The SPD1101-111, SPD1102-111 and 
SPD1103-111 utilize low, medium and high barrier 
Schottky diodes and may be selected according to the 
available power generated by the microwave VCO. 


Absolute Maximum Ratings 


Step Recovery Diode 


24 
z 
24 ; 
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Sampling Phase Detectors 


Typical Performance 


Best Note Voltage (mV) 


Ref. Frequency: 100 MHz 
Ref Input Power: 17 dBm 
VCO Power: 0 dBm 


VCO Frequency (GHz) 


SPD1101-111 


Schematic Diagram 


SCHEMATIC 


SPD1101-111, SPD1102-111, SPD1103-111 


Suggested Circuit 


10 kQ 


REFERENCE 47 pF 
FREQUENCY 

INPUT 
10-500 MHz 220F 9 hice 


‘ 


IF 
= INPUT on 
TRANSFORMER 
47 pF 


Input transformer: 10:1 step down impedance ratio. 


-111 Package Outline 


0.110 (2.794 mm) 
<—_. _ 


4 


0.090 (2.286 mm) ° A 5 


O 


2 1 


0.015 ¥ EPOXY 0.040 
(0.381mm) [CERAMIC _| (1.016 mm) 


) 


= = SE DE 
N [op] N 
VESENE a 
O-=- o-oo rt 
S06 OG CH OCR 
Je jJe|j=e|©& 


—=]— 0.088 (2.235 mm) 
0.073 (1.854 mm) — 


0.053 (1.346 mm) ac 


0.017 (0.432 mm) 


0.000 — 0.002 (0.051 mm) 


0.000 


0.017 (0.432 mm) 

0.037 (0.940 mm) —} 
0.073 (1.854 mm) — 
0.093 (2.362 mm) —F 
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HIP3™ Variable Attenuator A 
0.80—1.00 GHz SKYWORKS 


AV101-12 


Features 
@ +50 dBm IPS Typical 


@ Low Loss 1 dB Typical 

@ Attenuation 30 dB Typical 
H@ Good VSWR <1.5:1 Typical 
@ Small SOIC-8 Package 


Description 

The AV101-12 is a current controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It Is 
designed to meet the wide dynamic range required in 
spread spectrum wireless base station applications. A 
monolithic quadrature hybrid is teamed with a silicon PIN 
diode pair in a plastic surface mount package reducing 
size and assuring consistency from part to part. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss (0 mA Control Current) 
Attenuation @ 3.0 mA Control Current (900 MHz) 
VSWR All Ports 
Input 3rd Order Intercept 
Group Delay 


Operating Characteristics at 25°C (0, +5 V) 


Switching Characteristics@ Rise, Fall (10/90% or 90/10% RF) 
On, Off (50% CTL to 90/10% RF) 
Video Feedthru (Peak) 


Maximum Input Power for <1 dB 
Attenuation Variation 


1. All measurements made in a 50 Q system, unless otherwise specified. 
2. 0-4 mA square wave total control current. 
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HIP3™ Variable Attenuator 0.80-—1.00 GHz AV101-12 
rt a cee se Eee 


Typical Performance Data 


1.5 0 
-10.0 
1.4 
— ia c< -30.0 
= 5 
L 1.2 © -40.0 
Cc 
£ 50.0 
1.1 < 
-60.0 
1.0 -70.0 
0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 
Current (Amps) Current (Amps) 
Input/Output VSWR vs. Current Attenuation vs. Current 
@ 800 MHz 
1.5 
1.4 
ay 
= = 
zs «(18 = 
cc 9 
= is 
mM 1.2 = 
g g 
< 
1.1 
1.0 
0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 0.80 0.85 0.90 0.95 1.00 
Current (Amps) Frequency (GHz) 
Input/Output VSWR vs. Current Attenuation vs. Frequency 
@ 900 MHz 
<= 
~_ £ 
= = 
© 
5 8 
> ) 
ce, 
i) 
a) 


0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 ~ 400 600 800 1000 
Current (Amps) Diode Voltage (mV) 
Input/Output VSWR vs. Current Typical PIN Diode Current vs. Voltage 
@ 1000 MHz 
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HIP3™ Variable Attenuator 0.80—1.00 GHz AV101-12 


Pin Out Connection Diagram 


CONTROL 
CURRENT 


100 nH 100 nH 
CONTROL CONTROL 
CURRENT CURRENT 
GND | a “| GND 
pe) CONTROL 
CURRENT 
GND ry yo. GND 
RF In RF Out 


SOIC-8 


0.050 (1.27 mm) BSC 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


0.5W CW, 4W @ 12.5% INDICATOR 
Duty Cycle 


L i LJ a 
50 mA per Diode a4 — sll. 0.020 (0.51 mm) MAX. 
-40 to +85°C 0.049 0.016 MAX. 


Storage Temperature -40 to +85° 0.068 (1.24 mm) (0.41 mm) x 
' ; (1.73 mm) MAX. 0.016 45° CHAMFER 
Maximum Reverse Diode Voltage Y (0.41 mm) 
Electrostatic Discharge +125 V 1 bee a | | ie 
0.158 (4.00 mm) 
( ) 


Note: Operating this device above any of these parameters may cause 0.197 (5.00 mm) 

irreversible damage. 0.189 (4.80 mm) 0.150 (3.80 mm 
0.010 (0.25 mm) 0.010 (0.25 mm) 
0.004 (0.10 mm) 0.007 (0.17 mm) 


Recommended Board Layout 


—=— 0.1630 


0.0200 DIA. 


VIA4 PLACES 
0.0555 TYP. 0.0190 TYP. 
Material is 10 mil FR4. 
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HIP3™ Variable Attenuator = 
1.70—2.00 GHz SKYWORKS 


AV102-12 


Features 
M@ +50 dBm |P3 Typical 


@ Low Loss 1 dB Typical 

@ Attenuation 30 dB Typical 
M@ Good VSWR <1.5:1 Typical 
@ Small SOIC-8 Package 


Description 

The AV102-12 is a current controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It is 
designed to meet the wide dynamic range required in 
spread spectrum wireless base station applications. A 
monolithic quadrature hybrid is teamed with a silicon PIN 
diode pair in a plastic surface mount package reducing 
size and assuring consistency from part to part. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss (0 mA Control Current) 
Attenuation @ 3.0 mA Control Current (1850 MHz) 
VSWR All Ports 
Input 3rd Order Intercept 


Group Delay 


Operating Characteristics at 25°C (0, = V) 


Switching Characteristics? Rise, Fall (10/90% or 90/10% RF) 
On, Off (50% CTL to 90/10% RF) 


Video Feedthru (Peak) 


Maximum Input Power for <1 dB 
Attenuation Variation 


1. All measurements made in a 50 2 system, unless otherwise specified. 
2. 0-4 mA square wave total control current. 
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HIP3™ Variable Attenuator 1.70—2.00 GHz 


Typical Performance Data 


VSWR (:1) 


VSWR (:1) 


VSWR (:1) 


262 


1 


0 
0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 


Current (Amps) 


Input/Output VSWR vs. Current 
@ 1700 MHz 


1.0 


0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 
Current (Amps) 


Input/Output VSWR vs. Current 
@ 1850 MHz 


0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 
Current (Amps) 


Input/Output VSWR vs. Current 
@ 2000 MHz 


Attenuation (dB) Attenuation (dB) 


Diode Current (mA) 


AV102-12 


0 
-10.0 
-20.0 
-30.0 
-40.0 
-50.0 
0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 
Current (Amps) 
Attenuation vs. Current 
. OmA 
0.2 mA 
5.0 0.7 mA 
-10.0 
1.7mA 
-15.0 
2.4mA 
-20.0 
3.0mA 
-25.0 
1.70 1.80 1.90 2.00 
Frequency (GHz) 
Attenuation vs. Frequency 
400 600 800 1000 
Diode Voltage (mV) 


Typical PIN Diode Current vs. Voltage 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com « www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. e Summer 2003 


HIP3™ Variable Attenuator 1.70—2.00 GHz 


Pin Out 


5 W CW, 4W @ 12.5% 
Duty Cycle 


50 mA Each Diode 


-40 to +85°C 
-40 to +85°C 
Maximum Reverse Diode Voltage 


Storage Temperature 


+125 V 


Note: Operating this device above any of these parameters may cause 
irreversible damage. 


Electrostatic Discharge 


Recommended Board Layout 


—=— 0.1630 


0.0200 DIA. 
VIA4 PLACES 


0.0190 TYP. 


0.0555 TYP. 


Material is 10 mil FR4. 


AV102-12 


Connection Diagram 


CONTROL 
CURRENT 


CONTROL 
CURRENT 


SOIC-8 


PIN 8 
0.050 (1.27 mm) BSC 


PIN 1 0.244 (6.20 mm) 
INDICATOR 0.228 (5.80 mm) 
Iminini 
a a i 
PIN 4 a a 0.020 (0.51 mm) MAX. 
0.049 0.016 MAX. 
0.068 (1.24 mm) (0.41 mm) x 
(1.73 mm) MAX. 0.016 45° CHAMFER 
or (0.41 mm) 7 
a lag | +2 
0.197 (5.00 mm) 0.158 (4.00 mm) 
0.189 (4.80 mm) 0.150 (3.80 mm) 


0.010 (0.25 mm) 


0.010 (0.25 mm) 
( ) 0.007 (0.17 mm) 


0.004 (0.10 mm 
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HIP3™ Variable Attenuator = 
0.80-—1.00 GHz SKYWORKS 


AV111-12 


Features 
mM +40 dBm IP3 Typical 


@ Low Loss 1 dB Typical 

@ Attenuation 30 dB Typical 
HM Good VSWR <1.5:1 Typical 
M@ Low Phase Shift 


Description 

The AV111-12 is a current controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It is 
designed to meet the wide dynamic range required in 
spread spectrum wireless base station applications. A 
monolithic quadrature hybrid is teamed with a silicon PIN 
diode pair in a plastic surface mount package reducing 
size and assuring consistency from part to part. 


Electrical Specifications at 25°C 


Insertion Loss (0 mA Control Current) 
Attenuation @ 1.2 mA Control Current (900 MHz) 


elatve Phase Shit Upto 20dBAteruaton’ ————SSOSC~“~*~*~“‘“*~*~*~“‘“~“~*~*~*~S*«dYSC*d; CO (eg 
CS 


Operating Characteristics at 25°C (0, +5 V) 


Switching Characteristics? Rise, Fall (10/90% or 90/10% RF) 5 
8 
5 


On, Off (50% CTL to 90/10% RF) 


Video Feedthru (Peak) 


Maximum Input Power for <1 dB 
Attenuation Variation 


1. When built with external components as shown in the Pin Out diagram. 
2. All measurements made in a 50 Q system, unless otherwise specified. 
3. 0-4 mA square wave total control current. 
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HIP3™ Variable Attenuator 0.80-—1.00 GHz AV111-12 


Typical Performance Data 
1.70 


ao 
cioiX}| | | | | 2 
= S 
2 4.30 & 
Cc 
1.20 2 
<x 
1.10 
1.00 
. . 0 0.5 1.0 15 2.0 
Current (mA) Current (mA) 
Input/Output VSWR vs. Current Attenuation vs. Current 


D 
oO 
~ 
> = 
2. © -10 
= 
el oe = 
ep) F415 0.9mMA 
® 5 
© oO 
a =z -20 S 1.2mA 
0) 
= -25 
ia) 
O 
oc 0 -30 1.4mA 
0.80 0.84 0.88 0.92 0.96 1.00 0.80 0.85 0.90 0.95 1.00 
Frequency (GHz) Frequency (GHz) 
Relative Phase vs. Frequency Attenuation vs. Frequency 


Nooo mhz} | fT 
900 MHZ | | 


Relative Phase Shift (Degrees) 


Attenuation (dB) Voltage (V) 
Relative Phase vs. Attenuation Typical PIN Diode Current vs. Voltage 
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HIP3™ Variable Attenuator 0.80-—1.00 GHz 


Pin Out 


CONTROL 
CURRENT 


0.5 W CW, 4W @ 12.5% 
Duty Cycle 


Note: Operating this device above any of these parameters may cause 
irreversible damage. 


Recommended Board Layout 


RF In/Out " SK38531 


Ze 


= 


RF In/Out 


20 mil Diameter 
Ground Via 


° 
Oo 


0.018 Pin 1 


— 
—— ia 


Bias Input 


120 pF 680 Q 


Material is 10 mil FR4. 


AV111-12 


Connection Diagram 


CONTROL 
CURRENT 


CONTROL 
CURRENT 


SOIC-8 


PIN 8 
0.050 (1.27 mm) BSC 


PIN 1 
INDICATOR 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


| 
a 
nt sl le— 0.020 (0.51 mm) MAX. 


0.049 0.016 MAX. 


0.068 (1.24 mm) (0.41 mm) x 
(1.73 mm) MAX. 0.016 45° CHAMFER 
y (0.41 mm) ‘ 
erate: Y | 
[ ae 


0.197 (5.00 mm) 0.158 (4.00 mm) 
0.189 (4.80 mm) 0.150 (3.80 mm) 
0.010 (0.25 mm) 
0.007 (0.17 mm) 


0.010 (0.25 mm) 
0.004 (0.10 mm) 
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HIP3™ Variable Attenuator = 
1.7—2.0 GHz SKYWORKS 


AV112-12 


Features 
@ Specified Attenuation: 17.5—25 dB 


@ Total Attenuation: 30 dB Typical 
M@ Low Insertion Loss: < 1.5 dB 

@ Low Distortion: +40 dBm Typical 
M@ Low Phase Shift and Delay 


Description 

The AV112-12 is a low distortion, PIN diode variable 
attenuator in a small SOIC-8 package. The design is based 
on Skyworks’ unique series of HIP3™ components. The 
AV112-12 consists of a monolithic quadrature hybrid and 
a matched pair of PIN diodes designed for low distortion 
attenuators. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss (0 mA Control Current) 
Attenuation @ 1.2 mA Control Current (1.85 GHz) 
SWR (All Ports) 
Input 3rd Order Intercept Point 
Relative Phase Shift Up to 20 dB Attenuation 
Group Delay 


Operating Characteristics at 25°C (0, +5 V) 


Rise, Fall (10/90% or 90/10% RF) 
On, Off (50% CTL to 90/10% RF) 
Video Feedthru (Peak) 


1. All measurements made in a 50 Q system. 
2. Driver Pulse — O—4 mA square wave. 
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HIP3™ Variable Attenuator 1.7—-2.0 GHz 


Typical Performance Data 


0 

~ eee 
>.’ 

he Sto 


Loss (dB) 


| | | 1960 mite | 
ptt tT tT tT | MYT 
Le 


0 02 0.4 0.6 08 1.0 1.2 1.4 1.6 1.8 2.0 
Current (mA) 
Attenuation vs. Control Current 


Return Loss (dB) 


0 0.2 04 06 08 1.0 1.2 1.4 1.6 1.8 2.0 
Current (mA) 
Input Return vs. Current Control 


Absolute Maximum Ratings 


RF Input Power 0.5 W CW, 4W @ 12.5% 
Duty Cycle 


Note: Operating this device above any of these parameters may cause 
irreversible damage. 


AV112-12 


Loss (dB) 


Frequency (GHz) 
Attenuation vs. Frequency 


Return Loss (dB) 


0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
Current (mA) 
Output Return vs. Current Control 


Pin Out 


CURRENT 9 
SOURCE 


CONTROL 
CURRENT 


268 Skyworks Solutions, Inc. [781] 376-3000 ¢ Fax [781] 376-3100 « Email sales@skyworksinc.com « www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. e Summer 2003 


HIP3™ Variable Attenuator 1.7—2.0 GHz 


Recommended Board —_ 


0.0200 DIA. 
VIA4 PLACES 


0.0555 TYP. 0.0190 TYP. 


Material is 10 mil FR4. 


Connection Diagram 


CONTROL 
CURRENT 


nH 


CONTROL 
CURRENT 


SOIC-8 


PIN 1 
INDICATOR 


PIN 1 


0.068 
(1.73 mm) MAX. 


etaten: 
| 
0.197 (5.00 mm) 


( 
0.189 (4.80 mm) 


0.010 (0.25 mm) 
0.004 (0.10 mm) 


AV112-12 


0.244 (6.20 mm) 
0.228 (5.80 mm) 


_| __ 0.020 (0.51 mm) MAX. 


0.049 0.016 MAK, 
(1.24 mm) (0.41 mm) 

0.016 [s eae 
(0.41 mm) 


sik 
eo (4.00 mm) . 
0.150 (3.80 mm) 


0.010 (0.25 mm) 
0.007 (0.17 mm) 
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HIP3™ Variable Attenuator = 
2.10—2.30 GHz SKYWORKS: 


AV113-12 


Features 
@ Low Loss 1.4 dB Typical 


@ Attenuation 18 dB Typical 
M@ Good VSWR <1.5:1 Typical 
@ Small SOIC-8 Package 

@ For IMT-2000 Applications 


Description 

The AV113-12 is a current controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It is 
designed to meet the wide dynamic range required in IMT- 
2000 applications. A monolithic quadrature hybrid is 
teamed with a silicon PIN diode pair in a plastic surface 
mount package reducing size and assuring consistency 
from part to part. 


Electrical Specifications at 25°C 


Parameter 
Frequency 
Insertion Loss (O mA Control Current) 
Attenuation @ 1.0 mA Control Current a 
VSWR All Ports 5 | | 
Input 3rd Order Intercept Point 4 
Max. | 


Group Delay 


Operating Characteristics at 25°C (0, +5 V) 


Parameter! 


Rise, Fall (10/90% or 90/10% RF) 
On, Off (50% CTL to 90/10% RF) 


Video Feedthru (Peak) 


1. All measurements made in a 50 Q system, unless otherwise specified. 
2. 0—4 mA square wave total control current. 
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HIP3™ Variable Attenuator 2.10—2.30 GHz 


Typical Performance Data 


Loss (dB) 


P| | | arene “h YY | 
ptt tT | AA 
ptt tt | yy ete 


0 0.2 04 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
Current (mA) 


Attenuation vs. Control Current 


licael 


Return Loss (dB) 
nN 
oO 


Pt | | | Np a7 cre 
0 0.2 04 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
Current (mA) 


Input Return Loss vs. Current Control 


Absolute Maximum Ratings 


RF Input Power 0.5 W CW, 4W @ 12.5% 
Duty Cycle 


Operating Temperature -40 to +85°C 


-40 to +85° 


Maximum Reverse Diode Voltage 
Electrostatic Discharge +125 V 


Note: Operating this device above any of these parameters may cause 
irreversible damage. 


AV113-12 


Loss (dB) 


1.7 18 18 20 21 22 23 24 25 
Frequency (GHz) 


Attenuation vs. Frequency 


SRB? LAR 
oc ae | ee 
Nib. Si = oil 
CCCP SE Rives 

0 02 04 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 


Current (mA) 
Output Return Loss vs. Current Control 


Return Loss (dB) 
nh 
(o>) 


Pin Out 
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HIP3™ Variable Attenuator 2.10—2.30 GHz 


Recommended Board Layout 


—=— 0.1630 


0.0200 DIA. 
VIA 4 PLACES 


0.0555 TYP. 0.0190 TYP. 


Material is 10 mil FR4. 


SOIC-8 


0.050 (1.27 mm) BSC 


PIN 1 0.244 (6.20 mm) 
INDICATOR 0.228 (5.80 mm) 
imi 
a | —— 
PIN 4 asl ee. 0.020 (0.51 mm) MAX. 
0.049 0.016 MAX. 
0.068 (1.24 mm) (0.41 mm) x 
(1.73 mm) MAX. 0.016 ‘< 45° CHAMFER 
tee 
7 os 
0.197 (5.00 mm) 0.158 (4.00 mm) , 
0.189 (4.80 mm) 0.150 (3.80 mm) 
0.010 (0.25 mm) 0.010 (0.25 mm) 
0.004 (0.10 mm) 0.007 (0.17 mm) 
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CONTROL 
CURRENT 


CONTROL 
CURRENT 
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Preliminary 
HIP3™ Variable Attenuator = 
for AMPS and GSM Base Stations SKYWORKS 


AV131-315 


Features 
@ 23 dB Attenuation Range 


M@ 1.5 dB Insertion Loss, 1.5 SWR 
@ 0-12 V Control Voltage 

@ 43 dBm IP3 

@ Small Footprint LGA Package 


@ Designed for AMPS and GSM 
Base Stations 


Description 


The AV131-315 is a voltage controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It is 
specifically designed and specified for use as a wide 
dynamic range low distortion attenuator for AMPS and 
GSM base station applications centered at 881.5 MHz and 
942.5 MHz. The AV131-315 employs a monolithic 
quadrature hybrid and a pair of silicon PIN diodes to 
achieve the specified low distortion performance. It 
operates from 0-12 V at 1.6 mA typical control current at 
maximum attenuation. The AV131-315 is packaged in a 
small outline LGA (Land Grid Array) surface mount 
package with the internal elements affixed to an organic 
BT substrate. 


Electrical Specifications at 25°C 


GSM Frequency Range (BW) 
Control Voltage (Cy) Range 


At Fo, Cy = 10 V 
At Fo, Cy = 12V 
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HIP3™ Variable Attenuator for AMPS and GSM Base Stations AV131-315 


Typical Performance Data 


= ao 
aa) = 
2 
” ® 
“ : 
i 
0.865 0.875 0.885 0.895 
Frequency (GHz) Control Voltage (V) 
Insertion Loss vs. Frequency and Insertion Loss Flatness vs. 
Control Voltage — AMPS Band Control Voltage — AMPS Band 
10 
of | | | | | | 
a ee ee ee ee 
= ¢7- 1 [- [7 7 
a 7 en a ee ee 
g A 5 
E @ 4g | | | td aav 
= iq) 
® x 3 L 
“ oe AA A Oe cone A 
ict | Sev 
oLeovy Savi 
0.865 0.875 0.885 0.895 0.865 0.875 0.885 0.895 
Frequency (GHz) Frequency (GHz) 
Input/Output Return Loss vs. Frequency Phase vs. Frequency and 
and Control Voltage — AMPS Band Control Voltage — AMPS Band 
€ 
aa) 
= 
op] 
Q. 


Control Voltage (V) 


3rd Order Intermod vs. Control Voltage 
RF, = 0.900 GHz, RF2 = 0.905 GHz @ 8 dBm 
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HIP3™ Variable Attenuator for AMPS and GSM Base Stations AV131-315 


— ao 
3 2S 
2 3 
@) c 
= is 
i 
0.920 0.930 0.940 0.950 0.960 0 2 4 6 8 10 12 14 
Frequency (GHz) Control Voltage (V) 
Insertion Loss vs. Frequency and Insertion Loss Flatness vs. 
Control Voltage — GSM Band Control Voltage — GSM Band 
~ rT) 
2S . 
2 4 
g oO 
c D 
ze © 
2 a 
0.920 0.930 0.940 0.950 0.960 0.92 0.93 0.94 0.95 0.96 
Frequency (GHz) Frequency (GHz) 
Input/Output Return Loss vs. Frequency Phase vs. Frequency and 
and Control Voltage — GSM Band Control Voltage — GSM Band 
x 
S 
c : 
Ss 5 
ap) O 
a o 
i) 
kK 
Control Voltage (V) Control Voltage (V) 
3rd Order Intermod vs. Control Voltage Total Current vs. Control Voltage 


RF = 0.900 GHz, RF2 = 0.905 GHz @ 8 dBm 
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HIP3™ Variable Attenuator for AMPS and GSM Base Stations 


Pin Out (Bottom View) 


Vcontrol 


re 

= a 
S Zz 
> O 


GND 


IN/OUT 


Absolute Maximum Ratings 


RF Input Power 0.5W CW,4W @ 12.5% 
Duty Cycle 


AV131-315 


Connection Diagram 


-315 


0.193 (4.90 mm) 
+ 0.004 (0.10 mm) 


ha aed 


PIN 1 INDICATOR 


0.091 (2.32 mm) 
+ 0.003 (0.091 mm) 


Vcontrol 


8X 0.004 
) (0.100 mm) 


107 (2. 
0.107 (2.740 mm + 0.001 


+ 0.004 (0.100 mm) 


—<—— 
"= 
INS RANA 


SS 
INS SY 
pS SY SS 

| 


DETAIL A 


0.030 (0.775 mm) 

+ 0.002 (0.050 mm) 
~ ee [~— 

0.031 (0.800 mm) — RX 

* 0.002 (0.050 mm) j— N 


DETAIL C DETAIL B 0.031 (0.800 mm) 
Operating Temperature -40 to +85°C + 0.002 (0.050 mm) 
; +" <. 
Storage Temperature | 40 to 485°C to +85°C 0.024 (0.600 mm) ~~ 
Maximum Reverse Diode Voltage + 0.002 (0.050 mm) {——" 
Electrostatic Discharge DETAIL C MOLD 
Note: Operating this device above any of these parameters may cause 0.078 (2.00 mm) tT 
irreversible damage. + 0.002 (0.05 mm) 
0.013 (0.32 mm)— SEATING 
+ 0.002 (0.4 mm) PLANE 
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HIP3™ Variable Attenuator = 
for DCS and PCS Base Stations SKYWORKS 


AV132-315 


Features 
@ 23 dB Attenuation Range 


@ 1.5 dB Insertion Loss, 1.5 SWR 
@ 0-12 V Control Voltage 

@ 43 dBm |IP3 

@ Small Footprint LGA Package 


M@ Designed for DCS/PCS Base Station 
Applications 


Description 


The AV132-315 is a voltage controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It is 
specifically designed and specified for use as a wide 
dynamic range low distortion attenuator for DCS and PCS 
base station applications centered at 1837.5 MHz and 
1960 MHz. The AV132-315 employs a monolithic 
quadrature hybrid and a pair of silicon PIN diodes to 
achieve the specified low distortion performance. It 
operates from 0-12 V with 1.6 mA typical control current 
at maximum attenuation. The AV132-315 is packaged in 
a small outline LGA (Land Grid Array) surface mount 
package with the internal elements affixed to an organic 
BT substrate. 


Electrical Specifications at 25°C 


DCS Frequency Range (BW) BT 
Control Voltage (Cy) Range ee 
InseriontossinBw | GysOV 


At Fo, Cy = 12 V 
vewninewoSSC—~—~—SSSCCSCSC~‘“~*S*~S~‘“—s~*~s~s‘~rYSCTSC‘(CtS ee 
es SS*~*~S~SC TOR Gy=OV CTS TSSC~SCSC‘“‘CC™C#“NC*SCCS 
ims SCSC~—~‘“~*~‘idt BR mSSSSCS~C~“S*~*~*~YSSC“‘*‘“‘“(!NNSYS ao 
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HIP3™ Variable Attenuator for DCS and PCS Base Stations AV132-315 


Typical Performance Data 


_ co 
oO = 
= 2 
aud (a) 
iL 
1.805 1.830 1.855 1.880 
Frequency (GHz) Control Voltage (V) 
Insertion Loss vs. Frequency and Insertion Loss Flatness vs. 
Control Voltage — DCS Band Control Voltage — DCS Band 
12 
Pt tL fev 
10 —— 
g ra ce ee 
2 5 
§ Q 6 
= D 
3 a 
‘a ou 
5 amr ee Maan TN 
Pav] fT 
9 ZT 
1.805 1.830 1.855 1.880 1.805 1.830 1.855 1.880 
Frequency (GHz) Frequency (GHz) 
Input/Output Return Loss vs. Frequency Phase vs. Frequency and 
and Control Voltage — DCS Band Control Voltage — DCS Band 
x 
E 
€ S 
s © 
Oo — 
= pS 
= O 
= © 
io 
a 
Control Voltage (V) Control Voltage (V) 
IP3 vs. Control Voltage Total Current vs. Control Voltage 
RF; = 1.900 GHz, RF2 = 1.905 GHz @ 8 dBm 
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HIP3™ Variable Attenuator for DCS and PCS Base Stations AV132-315 


oO S 
<@) _— 
bad Y 
DB D 
ie) Cc 
= is 
iL 
1.93 194 195 196 1.97 1.98 1.99 
Frequency (GHz) Control Voltage (V) 
Insertion Loss vs. Frequency and Insertion Loss Flatness vs. 
Control Voltage — PCS Band Control Voltage — PCS Band 
a g 
= td o 
Pi ae (ees eee oO 
2p) feb) 
is =) 
‘ D 
=| © 
iS a 
1.93 194 195 196 1.97 1.98 1.99 1.93 194 195 196 197 1.98 1.99 
Frequency (GHz) Frequency (GHz) 
Input/Output Return Loss vs. Frequency Phase vs. Frequency and 
and Control Voltage — PCS Band Control Voltage — PCS Band 


Intermod (dBm) 


Control Voltage (V) 


3rd Order Intermod vs. Control Voltage 
RF, = 1.900 GHz, RF2 = 1.905 GHz @ 8 dBm 
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HIP3™ Variable Attenuator for DCS and PCS Base Stations 


Pin Out (Bottom View) 


GND 


: 
Bs GND 

Cy 

Co 

C3 


re 
le 
le 
ee 
ee 


Absolute Maximum Ratings 


RF Input Power 0.5W CW, 4W @ 12.5% 
Duty Cycle 


Note: Operating this device above any of these parameters may cause 
irreversible damage. 


Operating Temperature 


Electrostatic Discharge 


Connection Diagram 


| contro 
VOLTAGE 
——O 
10 pF 
8X 0.004 
0.100 
0.193 (4.90 mm) 0.107 (2.740 mm) ‘ : lle 
+ 0.004 (0.10 mm) + 0.004 (0.100 mm) 
< aie (0.02 mm) 
| . meme Hee ech 
0.126 SS YY 
(3.20 mm) ‘ 7 
aces mS N 
. mm 
4 0.063 ¥ <in0 RQ | SDETAIL 
| 


PIN 1 INDICATOR 


DETAIL A 0.030 (0.775 mm) 
+ 0.002 (0.050 mm) 


—_>_/_ = 


0.031 (0.800 mm) ~~ [KX 
+ 0.002 (0.050 mm) - N 


0.091 (2.32 mm) 
+ 0.003 (0.091 mm) 


DETAIL C DETAIL B 0.031 (0.800 mm) 


+ 0.002 (0.050 mm) 
_ =< 
0.024 (0.600 mm) im | 


SS 
* 0.002 (0.050 mm) ;— 


DETAIL C MOLD 


0.078 (2.00 mm) iz 
+ 0.002 (0.05 mm) 


0.013 (0.32 mm) SEATING 
+ 0.002 (0.4 mm) PLANE 
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AV132-315 


HIP3™ Variable Attenuator Se 
for UMTS Base Stations SKYWORKS. 


AV133-315 


Features 
M@ 23 dB Attenuation Range 


@ 1.5 dB Insertion Loss, 1.5 SWR 

M@ 0-12 V Control Voltage 

@ 43 dBm IP3 

@ Small Footprint LGA Package 

@ Designed for UMTS Base Stations 


Description 


The AV133-315 is a voltage controlled variable attenuator 
from Skyworks’ series of HIP3™ components. It is 
specifically designed and specified for use as a wide 
dynamic range low distortion attenuator for UMTS base 
Station applications centered at 2140 MHz. The AV133- 
315 employs a monolithic quadrature hybrid and a pair of 
silicon PIN diodes to achieve the specified low distortion 
performance. It operates from 0-12 V at 1.6 mA typical 
control current at maximum attenuation. The AV133-315 
is packaged in a small outline LGA (Land Grid Array) 
surface mount package with the internal elements 
affixed to an organic BT substrate. 


Electrical Specifications at 25°C 


Fo + 12.5 MHz 


At Fo, Cy = 10 V 
At Fo, Cy = 12 V 


IM3 
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HIP3™ Variable Attenuator for UMTS Base Stations AV133-315 


Typical Performance Data 
0 


o2 |__| | 


. al 
=o | | | | IN J 
@ -20 | Sos | | | | | | 
g = yo | | | | J 4M 
40 jf | | | | | sy, | | TT 
BLOBESeeee rd cand Gea Oe A 
-50 2.0 
211 212 2138 214 215 216 2.17 0 2 4 6 8 10 12 
Frequency (GHz) Flatness (dB) 
Insertion Loss vs. Frequency and Insertion Loss Flatness vs. 
Control Voltage — UMTS Band Control Voltage — UMTS Band 
3 
49) oO) 
g a 
cS ® 
2 © 
oO A os 
oc oO 
2.11 212 213 214 215 216 2.17 211 212 213 214 215 216 217 
Frequency (GHz) Frequency (GHz) 
Input/Output Return Loss vs. Frequency Phase vs. Frequency and 
and Control Voltage — UMTS Band Control Voltage — UMTS Band 
<x 
S 
c : 
= = 
ap) O 
& a 
io 
. 
Control Voltage (V) Control Voltage (V) 
3rd Order Intermod Total Current vs. Control Voltage 
Intercept vs. Control Voltage 
RF, = 2.140 GHz, RF2 = 2.145 GHz @ 8 dBm 
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HIP3™ Variable Attenuator for UMTS Base Stations 


AV133-315 


Pin Out (Bottom View) 


re) ° 
—€ oo € 
oS 2 8 
= O > 


GND 


IN/OUT 


Absolute Maximum Ratings 


0.5W CW, 4W @ 12.5% 
Duty Cycle 
50 mA Each Diode 


Characteristic 


-40 to +85°C 
-40 to +85°C 


Electrostatic Discharge 


Note: Operating this device above any of these parameters may cause 
irreversible damage. 


Connection Diagram 


-315 


8X 0.004 
0.193 (4.90 mm) 0.107 (2.740 mm) (0.100 min) 
#0. : oa a “em 
0.126 W NS NS 
(3.20 mm) . 
+ 0.004 N eg 
(0.10 mm) . 
4 meee RQ DETAIL 
: A 
(1.60 mm) DETAIL B 


PIN 1 INDICATOR 


DETAIL A 0.030 (0.775 mm) 
+ 0.002 (0.050 mm) 


>,  ;<«- 


0.031 (0.800 mm) — IX 
+ 0.002 (0.050 mm) ma 


0.091 (2.32 mm) 
+ 0.003 (0.091 mm) 


DETAIL C DETAIL B 0.031 (0.800 mm) 


+ 0.002 (0.050 mm) 
0.024 (0.600 mm) “—ne 
# 0.002 (0.050 mm) j— 


DETAIL C MOLD 


0.078 (2.00 mm) iz 
+ 0.002 (0.05 mm) 


0.013 (0.32 mm) SEATING 
+ 0.002 (0.4 mm) PLANE 
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Preliminary 


GaAs IC 25 dB Voltage 2 
Variable Attenuator 2.7—4.0 GHz SKYWORKS 


AV141-321 


Features 
M@ Power Control for 3.5 GHz Fixed 
Wireless Applications 


@ Minimum 25 dB Attenuation 

M Positive 0.2—1.2 V Control Voltage 
M@ QFN-12 3 x 3 mm Package 

M@ Low Cost 

mM No External Components Needed 


Description 
The AV141-321 is a GaAs IC PHEMT voltage variable Maxi Rati 
attenuator that has been designed for WLAN applications. Absolute Maximum atings 


Operating from 2.7—4.0 GHz, the AV141-321 is ideal for 
low cost applications such as 3.5 GHz fixed wireless LAN AF Input Power 
power control applications. Oontral Voltage 
Storage Temperature 


1. All measurements mace in a 50 Q system, unless otherwise specified. 
2. For worst case state. 


Electrical Specifications at 25°C 


Maximum Attenuation (Vc = 0.2 V) 25 


Operating Characteristics at 25°C (0, +1.2 V) 


Switching Characteristics Rise, Fall (10/90% or 90/10% RF) 
On, Off (50% CTL to 90/10% RF) 
Video Feedthru 
Maximum Input Power 2.7-4.0 GHz 
for < 1 dB Attenuation Variation 
Input 3rd Order Intercept Point (IIP3) Pe 2.7-4.0 GHz 


1. All measurements made in a 50 Q2 system, unless otherwise specified. 
2. For worst case state. 


oO 
ine) 


284 Skyworks Solutions, Inc. [781] 376-3000 « Fax [781] 376-3100 « Email sales@skyworksinc.com ¢ www.skyworksinc.com 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


GaAs IC 25 dB Voltage Variable Attenuator 2.7—4.0 GHz AV141-321 
i eg 


Typical Performance Data at 25°C 


Attenuation (dB) Insertion Loss (dB) 


VSWR 


-0.4 
05 a 
c 
-0.6 2 
iq) 
= 
Cc 
-0.7 = 
< 
08 = 
£ 
-0.9 Si 
> 
-1.0 
28 30 32 34 36 38 4.0 
Frequency (GHz) Frequency (GHz) 
Insertion Loss vs. Frequency Maximum Attenuation vs. Frequency 
oa 
= 
op) 
> 
Vc (V) Vc (V) 
Attenuation vs. Control Voltage VSWR vs. Control Voltage 
1.8 22 
1.6 21 
& 
a = OD 20 
: | manda . 
Minimum Attenuation = 
: FTI I Li 
1.0 18 
28 30 32 34 36 38 4.0 28 30 32 34 36 38 40 
Frequency (GHz) Frequency (GHz) 
Output VSWR vs. Frequency Input IP3 vs. Frequency 
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GaAs IC 25 dB Voltage Variable Attenuator 2.7—4.0 GHz AV141-321 
ee ea ee ee a ce 


Evaluation Board Layout 


O O O O O 


SK39506 
O 


VVA Test Board 


Voltage (V) 
Phase vs. Voltage 


0.008 (0.20 mm) 
0.118 (3.00 mm) SEATING PLANE 
——— —P 
PIN 1 | | 0.001 
INDICATOR (0.02 mm) 
Me Pin Out 
(3.00 mm) 0.030 O OO 
| (0.75 mm) a 
+ 0.002 
0.007 (0.05 mm) 
0.029 (0.180mm)—|\=—- —s g 917 
(0.73 mm) |< (0.435 mm) SQ. 
| PIN 1 INDICATOR 


EXPOSED PAD 


0.009 (0.23 mm) 
+ 0.003 (0.07 mm) ——— 
- 0.002 (0.05 mm) f 


+ F 0.057 (1.45 mm) SQ. 
+ 0.004 (0.10 mm) 
4 - 0.006 (0.15 mm) 


0.022 (0.55 mm) 
+ 0.004 (0.10 mm) Ground is connected to paddle on bottom. 


L_— 
0.0196 
(0.50 mm) BSC 


Typical S-Parameters (Control Voltage 0/+1.2 V) 


Insertion Loss State High Attenuation State 
# GHZ S MA R 50 # GHZ S MA R 50 


Freq. 
(GHz) | S14 


Measured S-Parameters include the evaluation board. 
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Fixed Attenuator Pads 


~ 


SKYWORKS 


Features 
M@ Specified Flat Response to 40 GHz 


@ Return Loss > 16 dB to 40 GHz 

@ Available at 1-10, 12, 15, 20, 30 and 40 dB 
M@ Power Handling to 1 W CW 

M@ Rugged Thin Film Silicon Chips 


Description 

The ATN3580 series of attenuator chips incorporate thin 
film resistors on high resistivity silicon chips to achieve 
precision attenuation, tight flatness and high return loss 
to 40 GHz. The design uses a balanced TEE resistive 
structure to assure broad bandwidth performance. The thin 
film technology offers improved power handling capability 
in comparison to the traditional thick film printed 
attenuator. All ATN3580 attenuator chips are specified for 
their attenuation at DC. In addition, a wafer probe sample 
test is performed to 40 GHz to assure meeting the flatness 


Electrical Specifications at 25°C 


Attenuation 
Tolerance 
@ DC (dB) 


Nominal 
Attenuation 
(dB) 


DC-12 GHz 
(dB) 
+ 0,20 
+ 0.20 
+ 0.20 
+ 0.20 
+ 0.20 
+ 0.40 
+ 0.40 
+ 0.40 
+ 0.40 
+ 0.40 
+ 0.40 
+ 0.40 
+ 1.00 
+ 1.00 


Return Loss 


ATN3580 Series 22 
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Attenuation Flatness 


DC-26.5 GHz 
(dB) 


+ 0.60 


DC-12 GHz (dB) 
- 


n. 
0 


ATN3580 Series 


specification. Skyworks’ measurements indicate that 
attenuation typically increases with increasing frequency, 
as shown in Figure 1. 


Absolute Maximum Ratings 


Value 


-55°C to +175°C 
-65°C to +200°C 


DC-40 GHz Part Number 


(dB) 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 
+ 1.00 


Outline Drawing 


516-060 
516-060 
516-060 


# ATN3580-01 
@ ATN3580-02 
@ ATN3580-03 
ATN3580-04 
@ ATN3580-05 
ATN3580-06 
ATN3580-07 
ATN3580-08 
ATN3580-09 
¢ ATN3580-10 
ATN3580-12 
ATN3580-15 
ATN3580-20 
ATN3580-30 
ATN3580-40 


518-060 


DC-26.5 GHz (dB) DC-—40 GHz (dB) 
Min. Min. 
6 


18 1 
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Fixed Attenuator Pads 


Typical Performance Data 


12.0 
TLS 
11.0 
10.5 
10.0 

9.5 


Attenuation (dB) 


9.0 
8.5 


8.0 
0 10 20 30 40 


Frequency (GHz) 


Figure 1. ATN3580-10 
Attenuation vs. Frequency 


Outline Drawings 
518-060 


COPLANAR 
RESISTOR 

PADS MUST 

BE GROUNDED 


INPUT/OUTPUT 


Fb 0.030 
VY] a a TA 
a on (0.76 mm) 

0.0045 (0.114 mm) | 
0.0035 (0.089 mm) 

2 PLACES 0.0055 (0.140 mm) 

0.0045 (0.114 mm) 
SEE NOTE 3 0.028 |. oplaces 


—> 
2 PLACES (0.71 mm) 


SILICON SCHEMATIC ATT. PADS 
| 0.0075 (0.190 mm) 


Y 0.0055 (0.140 mm) 
[| IN OUT 


1. Cross hatching = gold contact areas. 

2. Dimensions not specified in this drawing vary per attenuation value. 
3. Indicates attenuation value. 

4. This DIM. can be as high 0.012 for high attenuation values. 

5. Back surface is gold, grounding not required. 


ATN3580 Series 


ao 

= 

D 

= 

= 

2 

® 

a i 

Frequency (GHz) 
Figure 2. ATN3580-10 
Return Loss vs. Frequency 

516-060 


0.0055 (0.140 mm) 
0.012 (0.30 mm) — inpUT/OUTPUT 
0.010 (0.25 mm) TYP. poor Mg hie 


0.006 (0.15 mm) 


~ ~— 0.0075 (0.191 mm) 


(0.81 mm) (0.74 mm) TYP. SQ. 
COPLANAR 
SEE NOTE ? RESISTOR, 
ciliekcaaee Te | | PADS MUST 
ewe BE GROUNDED 
(0.66 mm) 
SCHEMATIC ATT. PAD 
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1. Cross hatching = gold contact areas. 

2. Dimensions not specified in this drawing vary per attenuation value. 
3. Indicates attenuation value. 

4. Back surface is gold, grounding not required. 
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Preliminary 


LGA Packaged Phase Shifter = 
for AMPS Base Stations SKYWORKS 

PS088-315 
Features 


@ Designed for AMPS 881.5 + 12.5 MHz Band 
M@ 100 Degree Phase Shift Range 

@ 1.5 Degree Phase Deviation 

@ 0.3 dB Insertion Loss Deviation 

@ 0-12 V Control Voltage Range 

M Specified 33 dBm IP3 

@ Small Footprint LGA Package 


Description 

The PS088-315 is a voltage controlled phase shifter 
designed for use in power amplifier distortion 
compensation circuits in AMPS band base station 
applications. Its characteristics are specified in a 25 MHz 
bandwidth centered at 881.5 MHz. The PS088-315 
employs a monolithic quadrature hybrid and a pair of 
selected silicon varactor diodes to achieve 100 degree 
phase shift and low insertion loss. The PS088-315 is 
packaged in the small outline LGA (Land Grid Array) 
Surface mount package with the internal elements 
affixed to an organic BT substrate. 


Electrical Specifications at 25°C 
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LGA Packaged Phase Shifter for AMPS Base Stations PS088-315 


Typical Performance Data 


Loss (dB) 


Return Loss (dB) 


Flatness (dB) 


Nh 
[= 
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Frequency and Control Voltage 
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aa) 
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Oo 
Wg 
| NT | 
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Control Voltage (V) Control Voltage (V) 
Phase Flatness vs. Control Voltage IP3 vs. Control Voltage 


RF1 = 0.900 GHz, RF2 = 0.905 GHz @ 8 dBm 
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LGA Packaged Phase Shifter for AMPS Base Stations 


Pin Out (Bottom View) 


© re) 
Ee a € 
8S Zz 8 
> O > 


Absolute Maximum Ratings 


PS088-315 


Connection Diagram 


Vcontrol = 
10 pF 


RF IN/OUT 
° 


CONTROL 
CURRENT 
O 


RF IN/OUT 
O 


-315 


8X 0.004 
) (0.100 mm) 
+ 0.001 


0.107 (2.740 mm 
+ 0.004 (0.100 mm) 


0.193 (4.90 mm) 
+ 0.004 (0.10 mm) 


= msl 


PIN 1 INDICATOR 


DETAIL A 0.030 (0.775 mm) 
+ 0.002 (0.050 mm) 


——_—> | 


0.091 (2.32 mm) 
+ 0.003 (0.091 mm) 


0.031 (0.800 mm) ~~ KX 
+ 0.002 (0.050 mm) nS 


DETAIL C DETAIL B 0.031 (0.800 mm) 


+ 0.002 (0.050 mm) 
0.024 (0.600 mm) 


__ 8 
+ 0.002 (0.050 mm) i 


DETAIL C MOLD 


0.078 (2.00 mm) iz 
+ 0.002 (0.05 mm) 


0.013 (0.32 mm) SEATING 
+ 0.002 (0.4 mm) PLANE 
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LGA Packaged Phase Shifter = 
for GSM Base Stations SKYWORKS 


PS094-315 


Features 
M@ Designed for GSM 942.5 + 17.5 MHz Band 


M@ 100 Degree Phase Shift Range 
M 1.5 Degree Phase Deviation 

@ 0.3 dB Insertion Loss Deviation 
@ 0-12 V Control Voltage Range 
@ Specified 33 dBm IP3 

@ Small Footprint LGA Package 


Description 

The PS094-315 is a voltage controlled phase shifter 
specifically designed for use in power amplifier distortion 
compensation circuits centered at 942.5 MHz in GSM 
band base stations. Its characteristics are specified in a 
35 MHz bandwidth. The PS094-315 employs a monolithic 
quadrature hybrid and a pair of selected silicon varactor 
diodes to achieve 100 degree phase shift and low insertion 
loss. The PS094-315 is packaged in the small outline LGA 
(Land Grid Array) surface mount package with the internal 
elements affixed to an organic BT substrate. 


Electrical Specifications at 25°C 


Frequency Range (BW) 
Phase Deviation in BW Cy = 0-12 V 
(Gonirolvotage (CwRange | 


Cy = 0-12 V 
At Fo, Cy = 0-12 V 


Pin = 8 dBm, 900/905 MHz, Cy =O V 
Derived from IM3 
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LGA Packaged Phase Shifter for GSM Base Stations PS094-315 


Typical Performance Data 
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® 
© ea, 
> E 
® 
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© = 
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LL. 
Control Voltage (V) Control Voltage (V) 
Phase Flatness vs. Control Voltage IP3 vs. Control Voltage 
RF1 = 0.900 GHz, RF2 = 0.905 GHz @ 8 dBm 
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LGA Packaged Phase Shifter for GSM Base Stations PS094-315 


Pin Out (Bottom View) Connection Diagram 


Vcontrol = 
RF IN/OUT 10 pF 


CONTROL 
CURRENT 
€ 


kK 

= 

O RF IN/OUT 
Zz O 


= 
— 
QO 
z= 


“315 


8X 0.004 
0.193 (4.90 mm) 0.107 (2.740 mm) _ aoe 
+ 0.004 (0.10 mm) + 0.004 (0.100 mm) . 
ee (0.02 mm) 
am — rel 4 


PIN 1 INDICATOR 


Absolute Maximum Ratings DETAILA 0.030 (0.775 mm) 


0.091 (2.32 mm) 


ate + 0.002 (0.050 mm) 
RF Input Power 20 dBm 


0.031 (0.800 mm) — RX 
* 0.002 (0.050 mm) j— N 


Operating Temperature -40 to +85°C DETAIL C DETAIL B 0.031 (0.800 mm) 
Storage Temperature -40 to +85°C : “| — 
Electrostatic Discharge HBM 1B 


0.024 (0.600 mm) ae 
# 0.002 (0.050 mm) ;— 


DETAIL C MOLD 


0.078 (2.00 mm) i 
+ 0.002 (0.05 mm) 


0.013 (0.32 mm) SEATING 
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Preliminary 


LGA Packaged Phase Shifter = 
for DCS Base Stations SKYWORKS | 


PS184-315 


Features 
M@ Designed for DCS 1837.5 + 32.5 MHz Band 


M@ 100 Degree Phase Shift Range 
M@ 1.5 Degree Phase Deviation 

M@ 0.3 dB Insertion Loss Deviation 
M@ 0-12 V Control Voltage Range 
M Specified 33 dBm IP3 

@ Small Footprint LGA Package 


Description 

The PS184-315 is a voltage controlled phase shifter 
specifically designed for use in power amplifier distortion 
compensation circuits centered at 1837.5 MHz in DCS 
band base stations. Its characteristics are specified ina 
70 MHz bandwidth. The PS184-315 employs a monolithic 
quadrature hybrid and a pair of selected silicon varactor 
diodes to achieve 100 degree phase shift and low insertion 
loss. The PS184-315 is packaged in the small outline LGA 
(Land Grid Array) surface mount package with the internal 
elements affixed to an organic BT substrate. 


Electrical Specifications at 25°C 


OO 


Cy = 0-12 V 

At Fo, Cy = 0-12 V 

Pin = 8 dBm, 1900/1905 MHz, Cy = 0 V 

Derived from IM3 Me 
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LGA Packaged Phase Shifter for DCS Base Stations PS184-315 


Typical Performance Data 
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RF, = 1.900 GHz, RF2 = 1.905 GHz @ 8 dBm 
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LGA Packaged Phase Shifter for DCS Base Stations 


Pin Out (Bottom View) 


Absolute Maximum Ratings 


RF Input Power 20 dBm 


PS184-315 


Connection Diagram 


RF IN/OUT 
O 


RF IN/OUT 
@ 


-315 


0.193 (4.90 mm) 
+ 0.004 (0.10 mm) 


— 7 


PIN 1 INDICATOR 


0.091 (2.32 mm) 
+ 0.003 (0.091 mm) 


Vcontrol = 
10 pF 


CONTROL 
CURRENT 
O 


8X 0.004 
) (0.100 mm) 
+ 0.001 


0.107 (2.740 mm 
+ 0.004 (0.100 mm) 


DETAIL A 0.030 (0.775 mm) 
+ 0.002 (0.050 mm) 
0.031 (0.800 t | < 
mm) N 
+ 0.002 (0.050 mm) J N 


Operating Temperature -40 to +85°C DETAIL C DETAIL B 0.031 (0.800 mm) 
+ 0.002 (0.050 mm) 
Storage Temperature -40 to +85°C | — 
Electrostatic Discharge HBM 1B 0.024 (0.600 mm) “—Ra 
: * 0.002 (0.050 mm) ;— 
DETAIL C MOLD 
0.078 (2.00 mm) 
+ 0.002 (0.05 mm) 
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Preliminary 
LGA Packaged Phase Shifter a= 
for PCS Base Stations SKYWORKS 


PS196-315 


Features 
HM Designed for PCS 1960 + 30 MHz Band 


M@ 100 Degree Phase Shift Range 
M@ 1.5 Degree Phase Deviation 

@ 0.3 dB Insertion Loss Deviation 
@ 0-12 V Control Voltage Range 
M Specified 33 dBm IP3 

@ Small Footprint LGA Package 


Description 

The PS196-315 is a voltage controlled phase shifter 
specifically designed for use in power amplifier distortion 
compensation circuits centered at 1960 MHz in PCS band 
base stations. Its characteristics are specified in a 60 MHz 
bandwidth. The PS196-315 employs a monolithic 
quadrature hybrid and a pair of selected silicon varactor 
diodes to achieve 100 degree phase shift and low insertion 
loss. The PS196-315 is packaged in the small outline LGA 
(Land Grid Array) surface mount package with the internal 
elements affixed to an organic BT substrate. 


Electrical Specifications at 25°C 


Frequency Range (BW) 
Control Voltage (Cy) Range i 


|.L. Deviation in BW Cy = 0-12 V 
At Fo, Cy = 0-12 V 
Pin = 8 dBm, 1900/1905 MHz, Cy = 0 V 
Derived from IM3 


Insertion Loss in BW (Cy = 0 V) 
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LGA Packaged Phase Shifter for PCS Base Stations PS196-315 


Typical Performance Data 
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RF, = 1.900 GHz, RF2 = 1.905 GHz @ 8 dBm 
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LGA Packaged Phase Shifter for PCS Base Stations 


Pin Out (Bottom View) 
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8S Zz 8 
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Absolute Maximum Ratings 


PS196-315 


Connection Diagram 
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LGA Packaged Phase Shifter = 
for UMTS Base Stations SKYWORKS 


PS214-315 
Features 
@ Designed for UMTS 2140 + 30 MHz Band 
M 100 Degree Phase Shift Range 
@ 1.5 Degree Phase Deviation 
@ 0.3 dB Insertion Loss Deviation 
@ 0-12 V Control Voltage Range 
M Specified 33 dBm IP3 
# Small Footprint LGA Package 


Description 

The PS214-315 is a voltage controlled phase shifter 
specifically designed for use in power amplifier distortion 
compensation circuits centered at 2140 MHz in UMTS 
band base stations. Its characteristics are specified in a 
60 MHz bandwidth. The PS214-315 employs a monolithic 
quadrature hybrid and a pair of selected silicon varactor 
diodes to achieve 100 degree phase shift and low insertion 
loss. The PS214-315 is packaged in the small outline LGA 
(Land Grid Array) surface mount package with the internal 
elements affixed to an organic BT substrate. 


Electrical Specifications at 25°C 


Parameter 
Frequency Range (BW) Fo =2140 


Control Voltage (Cy) Range ee 


|.L. Deviation in BW Cy =0-12V 


At Fo, Cy = 0-12 V 


Pin = 8 dBm, 2140/2145 MHz, Cy =O V 


Derived from IM3 
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LGA Packaged Phase Shifter for UMTS Base Stations PS214-315 


Typical Performance Data 
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RF = 2.140 GHz, RF2 = 2.145 GHz @ 8 dBm 
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LGA Packaged Phase Shifter for UMTS Base Stations 


Pin Out (Bottom View) 
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Reference Material 


Skyworks Solutions, Inc. [781] 376-3000 e Fax [781] 376-3100 « Email sales@skyworksinc.com e www.skyworksinc.com 305 


Skyworks proprietary information « Products and product information are subject to change without notice. « Summer 2003 


Discrete Semiconductors and Microwave 
Components Application Notes SKYWORKS 


APN1001 Circuit Models for Plastic Packaged Microwave Diodes 

APN1002 Design With PIN Diodes 

APN1003 A Wideband General Purpose PIN Diode Attenuator 

APN1004 Varactor SPICE Models for RF VCO Applications 

APN1005 A Balanced Wideband VCO for Set-Top TV Tuner Applications 

APN1006 A Colpitts VCO for Wideband (0.95-2.15 GHz) Set-Top TV Tuner Applications 
APN1007 Switchable Dual-Band 170/420 MHz VCO for Handset Cellular Applications 
APN1008 T/R Switch for IMT-2000 Handset Applications 

APN1009 A Varactor Controlled Phase Shifter for PCS Base Station Applications 
APN1010 A VCO Design for WLAN Applications in the 2.4—2.5 GHz ISM Band 
APN1011 A 5-6 GHz Switch Using Low Cost Plastic Packaged PIN Diodes 

APN1012 VCO Designs for Wireless Handset and CATV Set-Top Applications 
APN1013 A Differential VCO Design for GSM Handset Applications 

APN1014 A Level Detector Design for Dual-Band GSM-PCS Handsets 

APN1015 A Dual-Band Switchable IF VCO for GSM/PCS Handsets 

APN1016 A Low Phase Noise VCO Design for PCS Handset Applications 

APN1017 A CATV Attenuator Using the Single Package SMP1307-027 PIN Diode Array 
APN5001 Theory and Application of Sampling Phase Detector 


To access the Application Notes listed here, please visit the Skyworks website at www.skyworksinc.com 
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Discrete Devices and IC Switch/Attenuators = 
Tape and Reel Package Orientation SKYWORKS 


Label — Tape Dimensions 


Reel 


T (Carrier Tape Thickness) T1 (Cover Tape Thickness) 


y ib y 
Carrier Tape 8° MAX. 0 5° MAX. 
aa Ao = Bo 
SOT-5 
Description Sym. Chip Scale SC-79 SC-70 SC-88 SOT-23 SOT-143 Lead 


Cavity 


pee [ref asians | orsoos [tase | emas [eae [vaso | vaso [ane 
an A 


Pitch 


Bottom Hole . 500. 05 : oe 05 1.00+0.10 1 OO: 10 1.00+0.10 | 000. 10 
Diameter =i sc : |. 


Perforation 


Diameter =| | 1.50+0.10 4.50+0.10 1.5040.10 |  1,50+0.10 1.50+0.10 | 1.55+0.05 1.50+0.10 1.50+0.10 
Position «ss ss| | 1.75+0.10 1.75+0.10 4753010 |  41.7540.10 1.75+0.10 1.7540.10 1.75+0.10 1.75+0.10 


Carrier Tape 
8,000.20 8.00#0.20 8.00+0.20 | 8.00:010 | 8.0040.30 | 8.00+0.30 8.0020.10 
0.43+0.05 0.180+0.02 0.254+0.013 0.30+0.05 0.254+0.013 | 0.254+0.013 | 0.254+0.013 0.20+0.03 


Cover Jape 


Width 5.40+0.10 | 5.4020.10 5.40+0.10 5.40+0.10 5.40+0.10 


P| 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 
Thickness 


Distance 
Cavity to. | 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3.50+0.05 3,50+0.05 3.50+0.05 
1.00+0.025 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 


Perforation 
Note: All dimensions are in mm. 


(Width Direction) 


Cavity to 
Perforation 
(Length Direction) 
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Discrete Devices and IC Switch/Attenuators 
Tape and Reel Package Orientation 


SOT-6 
Cavity 


tena | Ma | s5s00 | e7ouaio | s2n010 | Ya0u0%0 | 220010 | a9n010 | 496010 | 525010 
wan | t% | aaoar0 | saowo10 | samo10 | 1000010 | 3202010 | 9904010 | 4964010 | 52540:10 
eee ee ee 


Diameter 


Perforation 


Diameter | a 1.50+0.10 1.60+0.03 1.60+0.03 1.50+0.10 1.50+0.10 1.50+0.10 1.50+0.10 
Postion | By 1.7540.10 1.7540.10 1.75+0.10 1.7540.10 1.75+0.10 1.75+0.10 1,750.10 


Carrier Tape 


ieee 8.00+0.30 12.00+0.30 | 12.00+0.30 | 24.00+0.30 | 12.00+0.30 | 12.00+0.30 | 12.00+0.30 | 12.00+0.30 


Cover — 


Widte 5.40+0. | §.4020.10 | | 9.2020.10 | 20+0.10 9.20+. | 9.202.010 | 9.20+0.01 9.20+0.10 9. | 9.202010 | 9.202010 | 9.2020.10 | 20+0. | 9.2020.10 | 


=e 0.062+0.01 0. a 01 0.051+0.01 | 0.051+0.01 0.051+0.01 0.051+0.01 
Thickness 


Distance 
Cavity to 3.50+0.05 3.50+0.05 5.60+40.05 — 
_ — L _ _ 


Perforation 
Note: All dimensions are in mm. 


(Width Direction) 
Cavity to 


Perforation 
(Length Direction) 
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Discrete Devices and IC Switch/Attenuators 
Tape and Reel Package Orientation 


Description [sm] resors | sora | soca | ssopse | ssorao | .cae | Loave 
Cavity 

win | Bo | sa0s010 | 9002010 | 10.3050.10 | sa0s010 | 7.602010 | 1705010 | 1070010 
ee mien aioe | nema eal eae 2 


coe fo 1.60+0.10 1.60+0.10 1.60+0.10 1.60+0.02 1.60+0.10 1.00+0.10 1.60+0.20 
Diameter 


Perforation 


Diameter =| -Dy 4.50+0.10 1.55+0.10 1.55+0.10 1.60+0.03 1.50+0.10 1.50+0.10 1.60+0.03 
Pith =| P| 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 
1.75+0.10 1.7540.10 1.75+0.10 1.75+0.10 1.75+0.10 1.75+0.10 
Carrier Tape 

Width 12.0+0.30 16.00+0.30 16.00+0.30 12.0+0.30 16.00+0.30 8.00+0.30 16.00+0.30 
0.30+0.05 0.30+0.05 0.30+0.05 0.30+0.05 0.30+0.05 0.30+0.05 0.30+0.005 


Cover Ta — 


| 9200.10 | | 9200.10 | } 13.3020.10 | 30+0.10 | 13.3020.10 | | 13.3020.10 | | 9.202010 | | 9.202010 | 13. | 13.3020.10 | 10 | 5.402010 | | 5.402010 | 13. | 13.3020.10 _ | 13.3020.10 _ 


= 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.01 0.062+0.10 0.062+0.01 
Thickness 


Distance 
Cavity to 7.50+0.10 | 7,500.10 7.50+0.05 3.50+0.05 7.50+0.05 3.5020.05 |  7.50+0.10 
2.00+0.1 2.00+0.10 2.00+0.10 2.00+0.05 2.00+0.10 2.00+0.05 2.00+0.10 


Perforation 
Note: All dimensions are in mm. 


(Width Direction) 


Cavity to 
Perforation 
(Length Direction) 


Chip Scale SC-79 


CATHODE INDICATOR 
O O O 


Fl) 6) 6) | 


CATHODE =——————_» 
INDICATOR User Direction of Feed 


Standard Reel Quantity” 3,000 12,000 


*Available through distribution. 


Standard Reel Quantity 
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Discrete Devices and IC Switch/Attenuators 
Tape and Reel Package Orientation 


SOD-323 SC-70 


O oO oO oO 
CATHODE Pin 1 2 1 2 1 2 1 2 


INDICATOR _ User Direction of Feed eee 
User Direction of Feed 


Standard Reel Size 7" 
Standard Reel Quantity 3,000 12,000 andard Neel oiz 3 
Standard Reel Quantity 3,000 | 12,000 


12,000 


SOT-6 and SC-88 


3 3 ° 


[ram] [rm] [rama] 
[ram] [ram] [rama] 


SOT-23 


Pin 1 
User Direction of Feed 


Stendard Baal Gize 7" User Direction of Feed 
Standard Reel Quantity 3,000 12,000 
Standard Reel Size ‘i 13" 


Standard Reel Quantity 3,000 12,000 


SOT-143 
SOT-5 


Pin 1 


User Direction of Feed 


Pin 1 


oe 
Standard Reel Size 7" User Direction of Feed 


Standard Reel Quantity 3,000 12,000 


MSOP-8 and SOIC-8 


Pin 1 


Standard Reel Size 7 
Standard Reel Quantity 3,000 12,000 


28 Lead PLCC 


RO0000 00000 


User Direction of Feed 


Standard Reel Size 7 
Standard Reel Quantity 1,000 3,000 


User Direction of Feed 


Standard Reel Size ha 
Standard Reel Quantity N/A 1,500 
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Tape and Reel Package Orientation 


QFN (2 x 3) QFN (3 x 3), (4 x 4) and (5 x 5) 


User Direction of Feed User Direction of Feed 


Standard Reel Size F ie Standard Reel Size ie 
Standard Reel Quantity 1,000 3,000 Standard Reel Quantity 1,000 


SOIC, MSOP, QSOP, SSOP and LGA-6 
TSSOP Devices 


8, 10, 14, 16, 20, 28 Leads 


Pin 1 
—______———» 
User Direction of Feed 


Standard Reel Size 7" 
a Standard Reel Quantity 3,000 


User Direction of Feed 


Standard Reel Size 7" LGA-16 (-501) 
Standard Reel Quantity 1,000 3,000 pin 4 
oO 


LGA-16 (-500) 


Pin 1 User Direction of Feed 


Standard Reel Size ri 
Standard Reel Quantity 1,000 


; 32 Lead TQFP 


User Direction of Feed 


User Direction of Feed 


Standard Reel Size Fi 
Standard Reel Quantity N/A 


12,000 


3,000 


2,000 
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Suggested PCB Land Pattern Designs for 
Leaded and Leadless Packages and Detailed = 
Surface Mount Guidelines for Leadless Packages = skyworks 


Below are sample printed circuit board land pattern 
dimensions. These are based on the IPC (Institute for einem t 
Interconnecting and Packaging Electronic Circuits) surface (0.65 mm) 
mount design and land pattern standard: IPC-SM-782. 
These drawings are for reference only. It is recommended 
that you consult with the company doing the component 
mounting and soldering to the printed circuit board. These 0.085 
companies have more information on options (various (1.40 mm) 
possible dimensions) of actual land patterns. 


0.087 
(2.20 mm) 


—>! l¢— 
0.020 (0.50 mm) 


SC-70 
375 um 
4 - > 
0.075 
600 pm 1.90 mm) 
0.037 
(0.95 mm) 
<> 
250 um 
Chip Scale 
0.087 
(2.20 mm) 
i 0.055 
0.014 yf -40 mm) 
(0.35 mm) NOM. 
7 wl 
os = 
(1.00 mm) 
a lee 0.014 (0.35 mm) NOM. SOT-23 3 Lead 
0.053 
(1.385 mm) NOM. 


0.075 (1.90 se 


SC-79 
| 0.095 (2.40 mm) 
(2. “ i 0.067 a (0.80 mm) 
we 70 mm) 
0.030 
+ + 
— + a _ 057 (1.44 mm) 


r ko i 


0.035 
0.039 (1.00 mm) MIN. 
(0.90 mm) 0.047 ( .20 mm) MAX. (4 “08” 
SOD-323 SOT-143 
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Suggested PCB Land Pattern Designs for Leaded and Leadless Packages 


and Detailed Surface Mount Guidelines for Leadless Packages 


— 0.70 mm REF. 


OBER 


ao 3.4mm 
1.0 oh REF. REF. AEF 


ae 


pieue ace +> | +> 0.95 mm REF. 


SOT-5, SOT-6 


ee § 8 ii ey 
ae... ee 
=, | 


le 1.7mm . 0.4 
mm 


MSOP-8 


SS On ee 


——— 7.2. rin 0.65 
mm 
——— 500 | 
+ 
a 4 
Cs C1 y 
i+ 


2.2mm an 


8 Lead SSOP (5.3 mm) 
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5.200 mm -|- 


DO000(E 


0.600 mm _+| 
1.270 mm 


14 Lead SOIC Narrow Body 


UUUUUUL 


9.2 mm ai 


§Q0000)E+ 


1.27 mm - fer 0.6 mm 
16 Lead SOIC Wide Body 


iiiaeheietaan 


9.2 mm ae 
| ey 
“4 oncojooao00d, 


28 Lead SOIC Wide Body 
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Suggested PCB Land Pattern Designs for Leaded and Leadless Packages 


and Detailed Surface Mount Guidelines for Leadless Packages 


2.200 mm 
0.600 mm 


1.270 mm 


5.200 mm 


SOIC-8 


AnoooooL 
G00 00/0 


0.600 a le 
1.270 mm 


16 Lead SOIC Narrow Body 


0.65 mm REF. —»> 
4 — 0.65 mm REF. 


Orel 
artoar! 


_, = REF. 


SC-88 (6 Lead SC-70) 


0.013 
(0.33 mm) 
P| y Typ. GND 
VIA 


Lead Length of LPCC 


| | Outside 
Lead Width —> of Package 


| 


Footprint of PCB Land = 
Lead Length +0.1 mm 


LPCC-16 Lead 4 x 4 mm (-307) 
Surface Mount Land Pattern 


0.020 0.013 0.020 
0.50 mm) (0.33 mm) (0.50 mm) 


| > | y 
ODUOOooON , 


“= 


oD 
Oo 
0 0.122 
C) (3.10 mm) 
= SQ. 
= By 0.013 
= (0.33 mm) 
jo 0.020 TYP, 
0.020 (0.50 mm) GND VIA 
(0.50 mm) 


0.063 
(1.60 mm) TYP. 


QFN-32 Lead 5 x 5 mm (-310) 
Surface Mount Land Pattern 
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Suggested PCB Land Pattern Designs for Leaded and Leadless Packages 
and Detailed Surface Mount Guidelines for Leadless Packages 


Detailed Surface Mount Guidelines for 
Leadless Packages 


Skyworks’ plastic encapsulated leadless style packages 
are being offered on several products to reduce size and 
weight and to improve application performance. These 
packages are gaining acceptance in the industry and are 
often referred to by such names as “QFN,” “LPCC,” “MLF” 
and others, and conform to JEDEC outline MO-220. 


These packages use perimeter lands on the bottom of the 
package to provide contact to the PCB. These packages 
also have an exposed paddle on the bottom to provide a 
stable ground for optimum electrical performance of 
switches and attenuators, and an efficient heat path for 
thermal performance for amplifier products. 


Mold Compound 


Gold Wire 
Down Bond 


Lead Exposed Die Paddle 


Figure 1. Package Cross Section 


Within are the suggested guidelines for layout of a PCB 
and stencil for Skyworks’ 4 x 4 mm LPCC-16. 


PCB Design Guidelines 


For the lead/terminal solder pad design, it is 
recommended to use a Non Solder Mask Defined (NSMD) 
approach, but a small amount of solder mask should 
remain between the pads to avoid solder bridging between 
terminals. The PCB land width should match package pad 
width. The PCB land length should be 0.1 mm greater than 
the package pad length, with the extra area on the outside 
of the package. See Figure 2. 


0.65 (0.026) +» 0.50 (0.020) 
UO Ot cas 


a) 


1.60 (0.063) TYP. 


DIMENSIONS IN mm (in.) 


LEAD LENGTH OF LPCC 


~~ 
G 
LEAD WIDTH | GU. OUTSIDE OF PACKAGE 


FOOTPRINT OF PCB LAND = LEAD LENGTH + 0.1 mm 


Figure 2. Surface Mount Land Pattern, 
4x 4mm 16 Lead LPCC 


The ground pad on the PCB should match the size of the 
exposed paddle of the package and should be Solder 
Mask Defined (SMD). The solder mask opening should 
overlap the edges of the PCB ground pad by 0.065 mm 
(0.0025") on all four sides. The recommended design gap 
between the PCB ground pad and land pad is 0.15 mm 
minimum to avoid solder bridging and shorting. When 
space is available, a gap of 0.25 mm or more is preferred. 


Plated thru via holes in the PCB ground pad should be 
0.33 (0.013") in diameter and plugged. If via holes cannot 
be plugged, it is recommended to cap the vias on the 
backside of the board using solder mask material. This 
should allow the vias to be filled with solder during reflow. 
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Suggested PCB Land Pattern Designs for Leaded and Leadless Packages 
and Detailed Surface Mount Guidelines for Leadless Packages 


Solder Mask Design 


Two types of stencil designs are used for surface mount 
packages: 


1. Solder Mask Defined (SMD): Solder mask openings 
smaller than metal pads. 


2.Non-Solder Mask Defined (NSMD): Solder mask 
openings larger than metal pads. 


NSMD is recommended for the perimeter I/O lands, as this 
allows the solder to wrap around the sides of the metal 
pads on the board for a reliable solder joint. 


Because the spacing between the ground pad and the 
land pads can be small, SMD is recommended for the 
ground pad to prevent solder bridging. 


A stainless steel stencil, 0.125—0.150 mm (0.005—0.006") 
thick, is recommended for solder paste application. For 
better paste release, the aperture walls should be 
trapezoidal and the corners rounded. 


For the terminal lands, the stencil opening should be 


0.05 mm larger than the PCB land (0.025 mm in each | 


Solder Paste and Reflow Profile 


Because leadless packages have a low stand-off height 
and small terminal pitch, a No Clean, Type 3 solder paste, 
and a convection/IR reflow is recommended. 


Sn63 (63% Sn, 37% Pb) solder is preferred because it is 
a eutectic compound with a melting point of 183°C. The 
reflow temperature in this case would be above 183°C for 
30-60 seconds, with a peak temperature of 205—210°C. 


lf a lead-free alloy is used, such as tin/silver or 
tin/silver/copper, the melting point is 221°C and 217°C 
respectively. In this case, the profile would be above 
221/217°C for 30-60 seconds, with a peak temperature 
of 230—240°C. Maximum temperature should not exceed 
240°C. 


A typical reflow profile is presented in Figure 4, which 
could be used as a starting point. The actual profile used 
will depend on the thermal mass of the entire populated 
board and the solder compound used. 


direction). 
For the ground pad area, it is recommended to screen the _ 
solder paste in an array of small openings rather than one - 
large opening. The total (cumulative) area of all the 2 
a = 30-60 
openings should be approximately equal to 50% of the re st [ow 
total ground pad area. This will ensure good solder 4 3 
coverage with fewer voids. See Figure 3. = g Minutes 
- Min. 
Preheat Flux Activation/ Reflow Cool 
Multiple Small Stencil Openings Thermal Equalization Down 
(Total Area Approximately 50% of 
Total PCB Ground Pad) 
77 Y Y % Time (Seconds) 
Z Figure 4. Typical Solder Reflow Profile 
LLL. WLLL 
WLLL. WLLL 
G 
roun 
Terminal Land 
aeeaeey Stencil Opening 
Figure 3. Recommended Stencil Design 
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Solder Reflow Information 


RE 


SKYWORKS 


Assembly of a surface mount device depends on many 
process material and equipment parameters. Two of the 
most common processes used are infrared (IR) and IR- 
conversion. The lead finish of Skyworks surface mount 
devices is Sn/Pb (70%—90%/30%-—10%) with a thickness 
ranging from 200-1000 micro-inches. This finish is 
compatible with all commonly used processes. The most 
common attachment process is the IR-conversion 
reflow process. 


The reflow process requires applying solder and flux in the 
form of a paste to the areas of the substrate or PC board 
where the surface mount component connections are to 
be made. The solder and flux are applied to the circuit by 
screening, stenciling, or dot placement. This paste acts 
as a temporary adhesive holding the device in place until 
reflow soldering takes place. Optionally, a chip-bonding 
epoxy can be used to hold the device in place. 


Solder paste manufacturers generally provide a 
recommended profile for the specific solder being used. 
This recommended profile, or the one depicted here, can 
be used as a Starting point for profiling the process. 


When using thermocouples for profiling, it should be noted 
that the outside edges and corners of an assembly heat 
up faster than the center, and components of greater 
thermal mass will heat more slowly than those of lesser 
thermal mass. 


A thermal reflow process profile typically undergoes five 
transitions: 


1. Preheat — Brings the assembly from 25°C to preheat 
zone and evaporates solvents from solder paste. A slow 
ramp up rate will prevent any damage due to thermal 
shock. The time and temperature to evaporate the 
solvents will depend upon the solder paste that is used. 


2. Flux Activation (Preheat—T,) — Dried solder paste is 
heated to a temperature in which the flux will react with 
the oxide and contaminants on the surfaces to be 
joined. The time and temperature should be long 
enough to allow the flux to fully clean these surfaces 
but not too long that the flux may be exhausted before 
soldering takes place. 


3. Thermal Equalization (Preheat-—T,) — Achieves 
temperature equalization approximately 25—50°C 
below the reflow temperature. Time and temperature will 
depend upon the mass and materials. 


4. Reflow (T,—-Tp) — In this stage the assembly is briefly 
brought to the temperature sufficient to produce reflow 
of solder. Maximum recommended reflow temperature 
is 235°C. 


5. Cool Down - This is the final stage in the solder 
process. Gradual cooling should be used. The end result 
should be as fast as possible without causing thermal 
shock to the components. Cool down in this manner will 
produce a finer grain structure in the solder joint, which 
will yield a more fatigue resistant solder joint. 
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Solder Reflow Information 


Recommended Solder Reflow Profiles 


Average Ramp-Up Rate (T,. to Tp) 3°C/Second Max. 3°C/Second Max. 


Preheat 
Temperature Min. (Tsmin) 100°C 150°C 
Temperature Max. (Tsmax) 150°C 200°C 
Time (Min. to Max.) (ts) 60—120 Seconds 60-80 Seconds 


Tsmax to TL 
Ramp-up Rate 3°C/Second Max. 


Time Maintained Above: 
Temperature (T,) 


183°C ea ie 
Time (t. 60-150 Seconds 60-150 Seconds 


) 


All temperatures refer to the topside of the package, measured on the package body surface. 
Reference JEDEC J-STD-020B. 


|p bee caecee Seca nce mee wee Se ee ee 


Critical Zone 
TL to Th 


TL R-------- rc r rr cc ccc ccc ccc 

Tsmax Sa fee eles ee nk dea ele es teas Meet ees els es ee pe ett 
© 
= 
© 
® 
Qo 
6 Tsmin| fs 

Preheat 
25°C 
t25° Cito Peak -—_——_—_ 
ine ————————> 
Reference JEDEC J-STD-020 
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>a 


Varactor Markings SKYWORKS 
Markings Part Number Description Markings Part Number Description 

BE1 SMV1405-001 SOT-23 Single Cathode SMV1143-011 SOD-323 Single 

BE3 SMV1405-074 SC-70 Common Cathode Cathode SMV1144-011 SOD-323 Single 

Cathode SMV1405-079 SC-79 Single Cathode SMV1145-011 SOD-323 Single 

Wi SMV1408-001 SOT-23 Single Cathode SMV1145-079 SC-79 Single 

ARI SMV1413-001 SOT-23 Single Cathode SMV1146-011 SOD-323 Single 

AVI SMV1417-001 SOT-23 Single Cathode SMV1147-011 SOD-323 Single 

AV3 SMV1417-004 SOT-23 Common Cathode Cathode SMV1148-011 SOD-323 Single 

VY1 SMV1419-001 SOT-23 Single Cathode SMV1232-011 SOD-323 Single 

Cathode SMV1493-079 SC-79 Single CC3 SMV1232-074 SC-70 Common Cathode 
Cathode SMV1494-079 SC-79 Single Cathode SMV1232-079 SC-79 Single 

AAI SMV1211-001 SOT-23 Single VP1 SMV1233-001 SOT-23 Single 

AB1 SMV1212-001 SOT-23 Single VP9 SMV1233-003 SOT-23 Common Anode 
AB3 SMV1212-004 SOT-23 Common Cathode VP3 SMV1233-004 SOT-23 Common Cathode 
AB3 SMV1212-074 SC-70 Common Cathode Cathode SMV1233-011 SOD-323 Single 

Cathode SMV1212-079 SC-79 Single VP9 SMV1233-073 SC-70 Common Anode 
n/a SMV1213-001 SOT-23 Single VP3 SMV1233-074 SC-70 Common Cathode 
BD3 SMV1213-004 SOT-23 Common Cathode Cathode SMV1233-079 SC-79 Single 

BD3 SMV1213-074 SC-70 Common Cathode VQ1 SMV1234-001 SOT-23 Single 

Cathode SMV1213-079 SC-79 Single VQ9 SMV1234-003 SOT-23 Common Anode 
VL SMV1214-001 SOT-23 Single VQ3 SMV1234-004 SOT-23 Common Cathode 
VM1 SMV1215-001 SOT-23 Single Cathode SMV1234-011 SOD-323 Single 

Cathode SMV1215-011 SOD-323 Single VQ9 SMV1234-073 SC-70 Common Anode 
Cathode SMV1129-011 SOD-323 Single VQ3 SMV1234-074 SC-70 Common Cathode 
AX9 SMV1129-073 SC-70 Common Anode Cathode SMV1234-079 SC-79 Single 

Cathode SMV1129-079 SC-79 Single VR1 SMV1235-001 SOT-23 Single 

Cathode SMV1139-011 SOD-323 Single VR3 SMV1235-004 SOT-23 Common Cathode 
Cathode SMV1139-079 SC-79 Single Cathode SMV1235-011 SC-70 Single 

AG3 SMV1135-004 SOT-23 Common Cathode VR3 SMV1235-074 SC-70 Common Cathode 
Cathode SMV1135-011 SOD-323 Single Cathode SMV1235-079 SC-79 Single 

Cathode SMV1245-011 SOD-323 Single AQ1 SMV1236-001 SOT-23 Single 

Cathode SMV1265-011 SOD-323 Single AQ3 SMV1236-004 SOT-23 Common Cathode 
Cathode SMV1281-011 SOD-323 Single Cathode SMV1236-011 SOD-323 Single 

Cathode SMV1283-011 SOD-323 Single AQ3 SMV1236-074 SC-70 Common Cathode 
Cathode SMV1142-011 SOD-323 Single Cathode SMV1236-079 SC-79 Single 


All SOD-323 (-011) and SC-79 (-079) packages have a cathode mark only. 
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Varactor Markings 


Markings 
VT1 

VT3 
VT3 

BF3 
Cathode 
BG1 

FA 

AF9 
Cathode 
AF9 
Cathode 
AH1 
AH3 
Cathode 
AH3 
Cathode 
AJ3 
Cathode 


Part Number 

SMV1237-001 
SMV1237-004 
SMV1237-074 
SMV1247-074 
SMV1247-079 
SMV1248-001 
SMV1249-001 
SMV1249-003 
SMV1249-011 
SMV1249-073 
SMV1249-079 
SMV1251-001 
SMV1251-004 
SMV1251-011 
SMV1251-074 
SMV1251-079 
SMV1253-004 
SMV1253-079 


Description 

SOT-23 Single 

SOT-23 Common Cathode 
Common Cathode SC-70 
SC-70 Common Cathode 
SC-79 Single 

SOT-23 Single 

SOT-23 Single 

SOT-23 Common Anode 
SOD-323 Single 

SC-70 Common Anode 
SC-79 Single 

SOT-23 Single 

SOT-23 Common Cathode 
SOD-323 Single 

SC-70 Common Cathode 
SC-79 Single 

SOT-23 Common Cathode 
SC-79 Single 


All SOD-323 (-011) and SC-79 (-079) packages have a cathode mark only. 
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Markings 
AK1 
AK3 
Cathode 
AK9 
Cathode 
Cathode 
AE3 
Cathode 
AT3 
Cathode 
Cathode 
Cathode 
Cathode 
VJ1 

VJ3 

VK1 

VK3 


Part Number 
SMV1255-001 
SMV1255-004 
SMV1255-011 
SMV1255-073 
SMV1255-079 
SMV1263-079 
SMV1269-074 
SMV1270-079 
SMV1470-004 
SMV1705-079 
SMV1763-079 
SMV1770-079 
SMV1771-079 
SMV2022-001 
SMV2022-004 
SMV2023-001 
SMV2023-004 


Description 

SOT-23 Single 

SOT-23 Common Cathode 
SOD-323 Single 

SC-70 Common Anode 
SC-79 Single 

SC-79 Single 

SC-70 Common Cathode 
SC-79 Single 

Common Cathode SOT-23 
SC-79 Single 

SC-79 Single 

SC-79 Single 

SC-79 Single 

SOT-23 Single 

SOT-23 Common Cathode 
SOT-23 Single 

SOT-23 Common Cathode 
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Waffle Pack Chip Carrier = 
Handling/Opening Procedure SKYWORKS 


Proper ESD 
handling practice 
should be adhered 
to at all times when 
handling Skyworks 
product. 


Step 1 

Remove carrier 
clip. Do not allow 
separation 
between the waffle 
pack and cover. 


Step 2 

Place lidded waffle 
pack onto a flat ESD 
surface. Avoid 
separation between 
the waffle pack and 
cover. 


Step 4 
Lift cover. 


Step 5 

Remove the two 
layers of paper. They 
should be slid off the 
waffle pack with light 
pressure. 


Step 6 

Remove die from 
carrier. The use of a 
vacuum tool is 
strongly suggested. 
Tweezers should 
not be used to 


remove die. 


Step 3 

Gently tap cover 
using the handle of a 
set of tweezers. This 


ESD Awareness 

Skyworks deploys state of the art ESD controls from wafer 

will remove any fabrication through to assembly, test and pack. In order to 

ete hes ial maintain device integrity, Skyworks has outlined critical ESD 
na ee guidelines that should be followed as a minimum. Skyworks 

clinging to the inside adheres to the requirements outlined in MIL-HDBK-263, 

Pape, MIL-STD-1686 and ESD Association 2.0 Handbook. 


y Caution 


dt Devices should only be handled at an 
ESD approved workstation. 


Waffle pack chip carriers are made of ChipSentry® black conductive polycarbonate from fluoroware. 
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Waffle Pack Chip Carrier Handling/Opening Procedure 


Closing 


Step 1 

When closing the 
package the two 
layers of paper 
should be aligned 
properly with the 
waffle pack. 


Step 2 

The cut corner in the 
upper left should 
match up on the 
waffle pack and 
cover. The clip can 
be put back on when 
the cover is properly 
set on waffle pack. 


Step 3 

Slide carrier clip on. 
Avoid separation 
between the waffle 
pack and cover. 


Device Handling 
Remove ESD sensitive devices from protective containers 
at approved ESD work stations only. 


ESD wrist straps are required when handling devices 
outside their ESD protective packaging. 


All personnel shall be properly grounded (footstraps/wrist 
straps) prior to opening static shielding bags. 


ESD sensitive devices should always be handled by the 
part body. Avoid touching the leads. When hand tools are 
required to accomplish an operation, use only dissipative, 
conductive, or tools treated with topical antistat. 


ESD Workstation 
Your ESD safe work area should follow the requirements 
outlined in MIL-HDBK-263 and ESD Association 
Handbook 2.0. The following requirements are strongly 
recommended: 


Personnel 

The use of constant wrist strap monitors is highly 
recommended. This monitor guarantees that the 
connection to ground is continuously made. An alarm will 
sound when that connection is broken. 


Clothing 

An ESD protective garment (Smock, etc.) shall be used 
at the workstation. While a person may be grounded using 
a wrist strap or foot strap, that does not ensure that certain 
clothing fabrics can dissipate a charge to ground. The use 
of a conductive smock is required. 


Floors 

Conductive or dissipative ESD flooring should be utilized 
whenever possible. This flooring shall be checked for ESD 
properties on a regular basis. 


Work Surfaces 

Your ESD work surface should be covered with soft 
dissipative material. This surface shall be tied to earth 
ground and shall be configured in a common point ground. 
In addition, the work surface shall be free of any static 
generating material, such as non-essential plastics, or 
scotch tape. 


Equipment 

All equipment used to process ESD sensitive devices shall 
be checked for the generation of static charging. 
Whether soldering irons, wave solder machines, device 
insertion machines or test equipment, the generation of 
Static electricity is of concern. 
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semiconductor Plastic Package a 


Selection Guide SKYWORKS: 
PART PACKAGE PART PACKAGE 
NUMBER PACKAGE ACTUAL DIMENSIONS (mm) NUMBER PACKAGE ACTUAL _ DIMENSIONS (mm) 
REFERENCE TYPE SIZE (LEAD INCLUSIVE)* REFERENCE TYPE SIZE (LEAD INCLUSIVE)* 
-050 Chip Scale ° 0.68 x 0.56 x 0.3 614 LTCC 5.0x3.2x12 
-079 SC-79 t 1.6 x 0.8 x 0.6 
508 LGA we 1.44x 1.20 x 0.70 = = ieee t le 
-334 LGA-6 f 3 1.5 x 1.2 x 0.82 -610 LTCC 5.0 x 3.2 x 1.4 
-344 SOT-666 oe 1.65 x 1.65 x 0.6 -608 LTGG a | 5.0 x 3.25 x 1.2 
-335 QFN-6 (2 x 2) @>  2.0X 2.0X 0.90 3.3 mm Paddle 
Te ae = * ele 602 LTCC Module Qa 5.4x 40x17 
920 SBR TK 20K095 -339 SOIC-8 5.99 x 4.93 x 1.55 
-322 QFN-5 = 2.0 x 1.0 x 0.4 Exposed Pad 
-001, -003, -004 SOT-23 ® 2.37 x 2.92 x 1.0 -606 LTCC Module 6.0 x 3.0x 1.7 
-005, -006, -007, -39 
“a miatawics L.  AsAcmeacaaa -89 SSOP-16 6.0 x 4.9 x 1.6 
-111 Surface Mount a 2.79 x 2.28 x 1.01 

Package ~~ Exposed Pad 
-015, -016, -017, SOT-143 *% 2.37 x 2.92 x 1.0 -79 SSOP-16 6.0 x 4.9 x 1.45 
-019, -020, -021, With Slug 
022, -023, -026, -32 -12 SOIC-8 6.0x 4.9x 1.6 
-027, -72 SOT-23 5L @ 2.8 x 2.9 x 1.18 
73 SOT-23 6L @ 28x29x 1.18 ™ oer te aeealieniadlacs 
313 QFN-6 r i 2.0x 3.0 x 1.0 -84 SOIC-8 6.0 x 4.9 x 1.45 
a With Slug 
-320 Thermally Enhanced 6 ky 3.0 x 3.0 x 0.75 
Uitte small Miler 87 TSSOP-16 6.4x 5.0 x 1.0 
Lead Frame Package ° ; alildecagetsllt 
-321 QFN-12 (3 x 3 3.0 x 3.0 x 0.75 
GEN Gx? «ea 93 TSSOP-16 6.4.x 6.4 x 1.0 
Exposed Pad 
-340 QFN-20 (4 x 4) ae 4.0 x 4.0 x 0.75 
2.1 mm Paddle ¥ 
-317 QFN-16 (4 x 4) @ Fat 4.0 x 4.0 x 1.0 -94 TSSOP-20 6.4 x 6.5 x .98 
1.47 mm Paddle Exposed Pad 
-59 MSOP-8 ay 4.9 x 3.0 x 0.96 
-86 MSOP-10 ay 4.9 4 3.0 4 0.96 -603 LTCC Module 6.7 X 5.0 X 1.7 
-302 MSOP-8 Sc 4.9 x 3.0 x 1.1 
Exposed Pad * em -85 SSOP-20 7.8 x 7.2 x 1.9 
-300 QFN-16 (4x4) & 4.0 x 4.0 x 0.9 
we _rmm Bacto ee BSNS 24 SOIC-14 6.0 x 8.7 x 1.55 
-306 QFN-16 (4 x 4) , mp 40x 40x09 
atm Padaie I 61 LOFP-32 a 9.0x9.0x 1.5 
-307 QFN-16 (4 x 4) 4.0 x 4.0 x 0.9 (7 x 7) 
2.8 mm Paddle | AS TT 
-315 LGA Surface BQ 4.93.2 2.32 “25 SOIC-16 nod 10.0 x 6.0 x 1.7 
Mount Package Os 
-500 LGA-16 11.6 x 4.1.x 1.5 
* Dimensions indicated: lead ti idth x total thickness. 
Dimensions indicated: lead tip to lead tip x body width x total thickness 501 LGA-16 10x8x14 


Visit our web site for the latest information at www.skyworksinc.com 
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Me 


Package Style/Part Number Reference SKYWORKS 
Packaging Part Packaging Part 
Package Style Number Suffix Package Style Number Suffix 
Chip -000, -00 TSSOP-16 -87 
SOT-23 -001 SSOP-16 Exposed Pad -89 
SOT-23 -003 SC-88 (6 Lead SC-70) -92 
SOT-23 -004 TSSOP-16 Exposed Pad -93 
SOT-23 -005 TSSOP-20 Exposed Pad -94 
SOT-23 -006 Chip on Board -100 
SOT-23 -007 Chip on Board -101 
SOD-323 -011 Chip on Board -102 
SOT-143 -015 Chip on Board -103 
SOT-143 -016 Surface Mount Package -111 
SOT-143 -017 QFN-16 (4 x 4 mm) 1.7 mm Paddle -300 
SOT-143 -019 MSOP-8 Exposed Pad -302 
SOT-143 -020 QFN-16 (4 x 4 mm) 2.1 mm Paddle -306 
SOT-143 -021 LPCC-16 (4 x 4 mm) 2.8 mm Paddle -307 
SOT-143 -022 QFN-32 (5 x 5 mm) 3.3 mm Paddle -310 
SOT-143 -023 QFN-12 (3 x 3 mm) -311 
SOT-143 -026 QFN-6 -313 
SOT-5 Lead -027 LGA -315 
Chip Scale -050 QFN-16 (4 x 4 mm) 1.47 mm Paddle -317 
SC-70 -073 Thermally Enhanced Ultra Small 
SC-70 -074 Micro Lead Frame Package -320 
SC-70 £075 QFN-12 (3 x 3 mm) -321 
SC.70) -076 QFN-5 -322 
SC-79 -079 LGA-6 -334 
Wafer -099 QFN-6 (2 x 2 mm) -335 
SOIC-8 ©. AQ QFN-16 (4 x 4 mm) 2.1 mm Paddle -338 
SOIC-14.....=——<—~™~OO SOIC-8 Exposed Pad -339 
SOItC-16 0 i!” QFN-20 (4 x 4 mm) -340 
SOT-143 -39 SOT-666 -344 
SOT-23. gg LGA-16 (11.6 x 4.1 x 1.5 mm) -500 
MSOP-8 0. BQ LGA-16 (10.0 x 8.0 x 1.4 mm) -501 
LQFP-a2(7x7mm) OOO BT LGA 508 
SOT5 7 0 (gf LTCC Module -602 
SOT6 ©. 2 00000 [gg LTCC Module -603 
PFP-16withSlug(@x7mm)~~—O~CS~SSSSCS LTCC -605 
SSOP-16withSlug -799 | LTCC -606 
SSOP-16 .........8Q0.... LTCC -608 
Soic-ewihSug~SC=CSC“‘<CSCSstCtt BM LTCC 610 
SSOP-20..—<~S~CCO~OOO BB LTCC -613 
MSOP-10 -86 LTCC -614 
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Part Number Index 


a 


SKYWORKS 
Part Number Page Part Number Page Part Number Page 
APDO505-000 ... 22.20 ceeenees 131 DMJ3928-101 ................ 158 SU TOO0GIAD cases des tenni eins 170 
APDOSIOOOO c.cccacc saves ves 131 DMJ3931-102 ¢isscavcveveaces 158 SPEC ONNED occ ce tact sees 170 
APDOS2Z0-000 2 sccccee dee eas cn 131 DMJ3947-103 ...........2.55. 158 SCGSOUS4AD 2c cweascennee eee 170 
APDOBOS-000 .2sccccsuctsasns 131 DMK2308-000 ................ 164 SCR0O0FASO: 2 csc csheneve pews 170 
APDOS1IO-000 .ccscncvancewsda 131 DMK2783-000 ..........-25:: 164 SCS01IG-000 on cceniseeunawnns 172 
APD1510-000 ................ 131 DMK2790-000 ................ 164 SCG17-O00 <ccsecassasiwa ees 1¥2 
APDIS2ZO000 .ikvveenvieunsas 131 DMKS00T-000 «ciccceicesawees 164 SC902Z0-006 2. ink eeiveunavune 174 
APD2220-000 ................ 131 GMV7811-000 ................. 76 DC9020-018 wc cicaasivesaaces 174 
ATNGSBO-09 wes ewe aeaw ween ees 287 GMIVTCEIHOOD ccccsekccwaceaaes 76 OWGIFUOUGS sae scdaea nen eaves 170 
ATNS580-02 .. 1... ce ees 287 GMV9801-000 ................. 76 SMPTI02Z-001 .ccecedaterewcans 119 
ATNS580-03 ... 52 chceesvevwn ns 287 GMV9621-000 2. ccckuienens sans 76 SMPTSOZO0S 2. cccccccnreev es 119 
ATNSS90-04 206s eesacucnexvaaws 287 GMV9822-000 ................. 76 SMP1302-004 ................ 119 
ATNS580-05.....¢ciesascawsans 287 PRCEE-42 sender cuseseaianes end 244 SMP1302-005 ................ 119 
ATNSS60-06 .. 2c nce ececenesaws 287 PUY 121! cccececceesswaceaws 247 SMP1302-011 2. ccceecccawcens 119 
AT NGSSQ-07 cc ccs cteneaenews ae 287 gif ee ee eee 250 SMP1302-027 ..............-: 119 
ATN3580-08 ...............0-. 287 PIYBO*1lS cctcniweceses vanes ve 238 SMP1302-073 ..c-cncawccunses 119 
AT NS566-09 6 ncn kwiwecenwann’ 287 PYGZ- 1S: soc cewereenenneena as 241 SMP TOOL-O74 veces cee ceases 119 
AT NSS6010 202. cc cbaaeacecand 287 PRIS. sie ecGenepeseeda ee da 176 SMP1902-076 ..4e5edseanekewe 119 
AI NSSB0-12 2 cops ckwceuaeeveys 287 POO TS inacaidaewewiaw seen 179 SMPTSO2-079 ciceeearnieavais 119 
PINSSBO-19 2 ccc ccccs edad ea ds 287 POISRIS. si wiaceceageiaeoee gs 182 SMP1302-079LF 2... .a wwe n ewe 119 
ATINS580=20 2.0. c cen sense uwas 287 POIGTS st402ekseetewtetiw ss 185 SMP1902-009 ..cccucavewvanares 82 
ATNSSO0-80 26 kes sews ac wanna 287 PROS ccteececesentan acess 188 SMP1304-001 ................ 123 
ATNSS8040 vnc ce reeunetanas 287 POTS 1S catbscnacekiscaseeas 191 SMP1304-004 ................ 123 
PV UMIMI2 ¢ceewesacseteandagae 258 POTTS. sis dkaskead cand woean 194 SMP1304-005 ................ 123 
AOS e a ee ene sey rede taetesc 261 POIG-1S cuscexsduxdevonavans 197 SMP1S04-007 cc usavewvicvunacs 123 
PNA! 5. on ees bane sed Saeea 264 PUES cts nertebaaegusnee ee 200 SMP1304-011 ................ 123 
PUIG Ne 6 vacwevctnxsawkanees 267 PUOSWOS-12 casi i nteyaws dann ss 203 SMP1304-019 ...ccancuasevawss 123 
PUTO « htrkdennseed ooeee as 270 PD4W09-59 .................. 206 SMP1304-027 ................ 123 
ANISIAGIS «cca cece edawnnens 273 POAWIGA1E disc cnoencdsacenss 209 SMP1304-099 .ccccaccscncaasas 82 
PNVBAG1S 2.5654 cseseen teeta: 277 PDAW 16-59 20252 eccw cae ee ee 212 SMIPTS07-001 ccs. cccesrccane es 127 
PY VSSO10 0 veo ee eeeeaunwewun 281 PS0G8=315. . cvs vuveieevoennes 290 SMP1307-004 ................ 127 
PNIAI-G21 vccean eixcnnanvedes 284 POUGASIS wns a vacteneen enews 293 SMP1307-005 2... .0002 0220008. 127 
CDB7619-000 ................ 161 PS1B4-815 «ccs ue wisn secon us 296 SMP1307-011 ..............4.. 127 
COBIGC0-000: ccs icsaceacweues 161 POI OIS csc ese adeedeuns 2 299 SMPTSO7O2? ccvcsavecvcwea as 127 
CDC7630-000 ................ 161 PS214-315 2. cae seas seeeeaes ss 302 SMP1320-001 ................. 99 
GOGIESHOUO occcccwave ewes c 161 SCOOUSOTIO oc: cgrtacenseess 170 SMP1320-008 2 ccccvensivatecas 99 
CDP/G21-000 ..2cceenceenness 161 SCOOUGOOTS occ cnvedndesesa 170 SMP1320-004 ................. 99 
GCUOPIGZS-O000: 22cicceuctaceras 161 SCOOTZOINNG sia scavanu embers i 170 SMP1920-005 cacccvcesonessuws 99 
CLA4601-000 ................ 136 BUC IAUIIS Hi dainwsacacuenes 170 SMP1320-007 ... 2c ccecnnneees 99 
CLA4602-000 ................ 136 BUOOTBOTIO .snadcieeusnenwas 170 SMP1320-011 sc .cstvnscwenas we 99 
CLA4603-000 ................ 136 BUUUTOOOIS sac c0 ree ei Keene 170 SMP1320-017 ................. 99 
CLA4604-000 ................ 136 SCO0Z6GO71O wna swecnenswawnss 170 SMP1320-074 25 i. ccactesewen ans 99 
CLA4605-000 ................ 136 SCOOZGOOT! 2a sewn neaveweens 170 OMP1320-075 2... 60s scesnneeees 99 
CLAAG0G-000 ccc cicasvsvererss 136 SOO0OSS0TIO ccc ccswtacwse ee es 170 SMPISZOATY cascccewanseacans 99 
CLA4607-000 ................ 136 BOO0SBOST! onc cent ven downy 170 SMP1320-079 ..............4.. 99 
CLA4608-000 ................ 136 SCOOSGO71IG ccs ascneeasnnenws 170 SMP1B2Z0-O79LF .cccuudeussdans 99 
OVETOS1-000: giacwinweecndasa-s 79 SOUUSGUIIZ ccc navies ae secu s 170 SMP 19204099 .cixvevewaeeke eas 82 
CVBTIGIA00 «nssedneeenensens 79 SCUOGGONIO .26<25sceeecbeuss 170 SMPIS21-001 cxsccceuessnw ens 104 
DOUG! 2cinscavesseuenances 216 PUUUGGUGIS cine ivi enwanwas a 170 SMPIS21-008. ssi ncevansavawas 104 
DOES 26 neces ov ee haee eens 219 BUWOOCUT IO sens vinace waded es 170 SMP1321-004 ................ 104 
DOWS-%S ct cerenrckhnsewvsnwnn 222 SGOORF091TS cen sv aeseoecuw es 170 SMP ia2t-O0S 24 sccsenn eh eedas 104 
NS VG TS ox cheese ones cannes 225 SCUOS2Z1S16 sccavinevnnane eas 170 SMPISZ1-007 2. sveaceascaeaes 104 
OOTP! .2.4sbeeas ds bcuccewes 228 SC01000710 ................. 170 SMPIS2Z1-011 . 2. ener ceneneee 104 
MOTOS occa secctxteradunaus 231 SUUIGOOIIS cunt acieersaaunes 170 SMP1S27-073 «1. ccccneswnewas 104 
O20 TO cu kwee ear dena rene ees 234 SCOVOOISIS .456scnee ene weans 170 SMP TS2Z1-074 .. cea ec ieneaes 104 
DMESS27-100 cscucvaccavnvens 158 BOPOOUT WO: 5 xxv iecde «he eu 170 SMP tae O78 od ckkneu a nnewes 104 
DMESS27-°101 15. -+0e ses ersaen 158 BUOISUOGIS ics ces neevdewews 170 MP 1O2TAIS 2s ie cicd sp ewenns 104 
DMES930-102 2.20. ccsetecewns 158 SCOISOISIS 252 sceevexoawwens 170 SMP1321-O79LPF 2.52226 eeeeeas 104 
DME3946-103 .........025500: 158 SOO2Z200ST2 sec ancadecawdesus 170 DMP 1321-008 sc icxveeeeenwe ae 104 
DIMFS826-100 «scene acr eesens 158 SCOZZOISIS sieving neeuesewees 170 SMP1322-001 ................ 109 
DMFS926-101 cccaccccencvenen 158 SCOSSOISIS cicudvcuvawnstans 170 SMP1322-004 2... csscanveneues 109 
DMF3929-102 ................ 158 SCOSTOISIG wccccveasecvcavaas 170 SMPIS2Z2-008 .52ckenaecweaes 109 
DMFS945-103 ...csccueaenness 158 SQUGGUIDIG .scnese5c6 ows'n ds 170 SMP1S22-007 4... cecaeereenens 109 
DMIS92B100 sic: ccs cence vanes 158 BU O00E4S0 eck cca ttebaweseea 170 SMPIS22-011 sx cnaccanswsae ave 109 
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Part Number Index 


Part Number Page Part Number Page Part Number Page 
OMP Tel O16 succesvnnwacucnn 109 SMS7621-075 .......ccncennes 145 SMV1237-004 ................. 28 
SMP1S22-O1F ci cavewarvucaane 109 SMS7621-076 .wnccccccwuscann 145 SMV1237-074 0.2... 00 cee enna 28 
SMP1S22-074 2. cnaessdwesens 109 SMS/621-079 .wvccccexasawews 145 SMV1238-079 ..ccaweceeswewwrs 32 
SMP1322-075 ...ccsecceeewsae 109 SMS7630-001 ................ 145 SMV1245-011 wc ccas ence vccns 34 
OMP1G22-079 ...00es a vanawae 109 SMS/6S0-005 . .cicedenvewaexs 145 SMV 1247-074 .cccenannneciawes 36 
SMP1322-079LF .............. 109 SMS7630-006 ................ 145 SMV1247-079 .............0.0.. 36 
SMP1322-099 ..............05. 82 SMS/650-011 . 2 nce ata nnvans 145 SMV1247-O79LF ............... 36 
SMP1330-005 ................ 134 SMS7630-020 ................ 145 SMV1248-001 ................. 36 
SMP1340-001 2. ccceeanewesscvs 91 SMS7630-050 . 22.22 ae xe eevee 140 SMV1249-001 ................. 36 
SMP1340-003 ................. 91 SMS7630-075 «cc sacccewcss wae 145 SMV1249-003 ................. 36 
SMP1340-004 ................. 91 OMSTOSO-O76 .acaciuvesans vase 145 SMV1249-011 ................. 36 
SMP1340-005 ................. 91 SMS7630-079 .ccsiss cvs swns 145 SMV1249-073 ................. 36 
SMP1S40-011 ccicccdeweserewes 91 SMS/630-O79LF ....002euuenes 145 SMV1249-079 ..............05. 36 
SMP1340-060 2... ccsssevcsuswns 87 SMS7630-517 ................ 145 SMV1251-001 ................. 36 
SMP TS40HO74 2... ccdevdneuecond 91 SIV VTE OFOTT 6 ow can viven ene 14 OMV1251-004 20 ee dete cacewees 36 
SMP1340-079 ................. 91 SMV1129-073 ................. 14 SMVIZ515011  . cccuas cusaw veces 36 
SMPISSIO-O79LP .iscesesccccess 91 SMV11290-079 .nasccwsssuventae 14 SMV1251-074 onc ce eee 36 
SMP1340-099 ................. 82 SMV113S5-004 22 cwesacwanwucces 17 SMV1251-079 ................. 36 
SMP1340-508 ................. 91 SMV1135-011 wen ccecvenewsnaws 17 SMV12Z53-004 ccc tveswnwnwe 36 
SMP1345-003 ... ccc ccc u nee 95 SMV1139-011 ................. 14 SMV12Z53-079 . nccnccuvvnknnewn 36 
SMP1345-004 ................. 95 SMV1139-079 ................. 14 SMV1255-001 cece waeveecs 36 
SMP1345-005 ................. 95 SMV1142-019 2c ausueccncawccues 20 SMV1255-004 ................ 36 
SMP1345-079 ................. 95 SMV1143-011 ...............5. 20 SMV1255-011 ................. 36 
SMP1345-O79LF ............... 95 SMV1144-011 ................. 20 SMV 1I2OOOIS nev awekvssen buns 36 
SMP1345-518 ................. 95 SMV1145-011 ................. 20 SMV1255-079 ................. 36 
SMP1352-005 ..cccsecveweaees ye Es, ol a oe Og 20 OWVIZGS-O79 6 cn cuwscnseen sands 49 
SMPTISS2-011 .iacvcncexaswana 115 SMV1146-011 ................. 20 SMV1265-011 ................. 41 
SMP ISOL"OFO kveakwe eke aaa es 115 IY VEAPOTY cece eee ew oo eee 20 SMV1269-074 ................ 51 
SMP1352-O79LF ...ccnnvncuens 115 SMV1148-011 2. ww ee 20 SMV1270-079 ..............05. bo 
SMP1TIS5S°050 gic ecaesd we vadeods 87 SMV1211-001 ................. 24 SMV1281-011 . 2.0... cece wee wues 43 
SMP1353-099 ................. 82 SMV1212-001 ................ 24 SMV1283-011 ................. 45 
SMS1546-005 . oc csscccewswnss 145 SMV1212-004 ci cctas eww ee vans 24 SMV1I405-001 ice cen ccnaneeses 70 
SMS3922-001 ................ 150 SMV1212-074 ...............4. 24 SMV1405-074 ................. 70 
SMS3922-004 ................ 150 SMV ISZI2O79 cawesoevanswweaas 24 SMV1405-079 ..............45- 70 
SMS3922-005 ................ 150 SMV1213-001 ................. 24 SMV1408-001 ................. 70 
SMS3922-011 ............00.. 150 SMVIZ1IS-004 cisewecvuwenwunes 24 ONIV 14-.193-°001 ci cvo se wveneuses 70 
SMS3922-015 ................ 150 SMV1I2Z13-074 nn cccccwscearees 24 SMV1417-001 ................. 70 
SMSS922-075 «isvcsuaenvcesas 150 SMVIZISO!S wie ewcicncvn vues 24 SMV1417-004 ................. 70 
SMS3922-079 2. ecw en cucanvnns 150 SMV1214-001 ..............0-8. 24 SMV1419-001 ................. 70 
SMS3923-001 ................ 150 SMV1I2Z15-001 «cc scicvursrce wns 24 SMV1470-004 ................. 55 
SMS3923-004 ................ 150 SMV1215-004 ................. 24 SMV1493-011 ................. 73 
SMS3923-005 ................ 150 SMV1215-011 ................. 24 SMV1493-079 ................. 73 
SMOGOZSOT1 ccs ciecavenaccns 150 SMV12Z232-011 2... cee cence secs 28 SMV1494-079 ................. 73 
SMSS92S-016 . scien eae wa wes 150 SMV1232-074 ..............04. 28 SMV170S-050 ..cccencsvewsveuns 4 
SMS3923-075 «0... ccc ce een wee 150 SMVIZS2Z-O79 ice endccccsearwes 28 SMV1705-079 ................. 57 
SMSS3923-079 ....cneeceveuuce 150 SMV1233-001 2... sens evncsesses 28 SMV1705-079LF ............... 57 
SMS3923-517 ............005. 150 OMY TEGO O0S cacsus ec aeenad cas 28 SMV1763-050 .................. 9 
SMS3924-001 ................ 150 SMV1233-004 ................. 28 SMV1763-079 ................. 60 
SMS3924-004 ................ 150 SMV1233-011 «i .cccccnnsawsnns 28 SMV1763-079LF ............... 60 
SMS3924-005 ................ 150 OMY l2ae-"O%S bis vees vewens owe 28 SMV1770-079 ................. 63 
SMS3924-011 ................ 150 SMV1233-074 2.2 c cece ene encee 28 SMV1770-O79LF ............... 63 
SMS3924-015 ................ 150 SMV1233-079 2. ccwcaws wre xe nus 28 SMV1771-079 ................. 66 
SMS3924-075 ............005. 150 OMV1234-001 ci ivecesicrawves 28 SMV2019-000 ................. 68 
SMS3924-079 ..............-. 150 SMV 1204-008 22: ccccscuvsww ews 28 SMV2020-000 ................. 68 
SMS3925-079 ..cccneucsnwucus 154 SMV1234-004 ................. 28 SMV2021-000 ............020 0: 68 
SMS3926-022 snc cccsessuacese 156 SMV PSEOLT ka kde a de eideea was 28 SMV2022-000 ................ 68 
SMS3926-023 ....0ceneeenuaue 156 SMV1234-073 .... 2... ccc w nce eee 28 SMV2022-001_ ................ 47 
SMS3927-023 .....0ccsceeeeas 156 SMV1234-074 ................. 28 SMV2022-004 ................. 47 
SMS3926-023 . ici cecewneeees 156 SMV1234-079 ..............00. 28 SMV2023-000 ................. 68 
SMS3929-021 ................ 156 SMV1235-001 ................. 28 SMV2Z023-001 2... cc cea wae nea ees 47 
SMSS930-021 .. 5. cecvenevuus 156 SMV1235-004 2.2... ccc eee nee 28 SMV2023-004 ................. 47 
SMSS9381-021 occu ceeuscuvens 156 SMV1IZSS“O1T cas ccsawsacevewns 28 SPOTION—I saccwsnscdvescase 254 
SMS3940-026 ................ 156 SMV1IZS5-O74 2c nccceavntiewase 28 SPOVTOZT11 vance asecanwaneoen 254 
SMS7621-001 ........2-0c0nene 145 SMV1235-079 ...............4. 28 SPOTITOS111 wasxcvsvakasiaanr 254 
SMS7621-005 ................ 145 SMV1236-001 ................. 28 

SMS7621-006 ................ 145 SMV1236-004 ................. 28 

SMSrO2tOll cécavsceeew aves 145 SMV1236-011 ................. 28 

SMS7621-015 ................ 145 SMV1236-074 .........0ceneeee 28 

SMS7621-050 ......00eecenanee 140 SMV1236-079 ................. 28 

SMS7621-074 ................ 145 SMV12Z37-001 .ccacnvauwenvacad 28 
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Skyworks Solutions, Inc. 


a 


a 
Sales Representatives SKYWORKS 
AMERICAS 
EASTERN U.S.A. New York (Metro)/ Michigan California (Southern) Hull/Ontario 
New Jersey (Northern)/Fairfield Shaw-Newman Youngewirth & Olenick Assoc. Cain-Sweet, Co. 
Alabama/Mississippi County, Connecticut 1731 Old Lantern Trail 17621 Irvine Blvd., Suite 101 1950 Merivale Rd., Unit 201 


Beacon Electronics 

7501 Memorial Parkway S., Suite 105 
Huntsville, AL 35802 

Telephone: (256) 881-5031 

Fax: (256) 883-9516 

Email: dvest@beaconmail.com 


Connecticut/Maine/ 
Massachusetts/New Hampshire/ 
Rhode Island/Vermont 

Advanced Technology Marketing 

2 Courthouse Ln., Suite 16 
Chelmsford, MA 01824 

Telephone: (978) 458-0200 

Fax: (978) 458-7990 

Email: atm@atmink.com 


Delaware/Maryland/New Jersey 
(Southern)/Pennsylvania 
(Eastern Zip Codes 17000 and 
Above)/Virginia/West Virginia/ 
Washington D.C. 

Beacon Electronics 

8245 Boone Blvd., Suite 260 
Vienna, VA 22182 

Telephone: (703) 903-6500 

Fax: (703) 903-8533 

Email: acaribardi@beaconmail.com 


Florida 

Beacon Electronics 

378 Center Pointe Circle #1208 
Altamonte Springs, FL 32701 
Telephone: (407) 788-1155 

Fax: (407) 788-1176 

Email: dyonchik@beaconmail.com 


Georgia/Kentucky/Tennessee 
Beacon Electronics 

5881 Glenridge Dr., Suite 230 
Atlanta, GA 30328 

Telephone: (404) 256-9640 

Fax: (404) 256-1398 

Email: jbroxson@beaconmail.com 


Trionic Associates 

320 Northern Blvd., Suite 23 
Great Neck, NY 11021 
Telephone: (516) 466-2300 
Fax: (516) 466-2319 

Email: main.info@trionic.com 


New York (Upstate) 

Quality Components 

6525 Lakeshore Rd. 

Cicero, NY 13039 

Telephone: (315) 698-2472 

Fax: (315) 698-6847 

Email: kallnut@quality-components.com 


N. Carolina/S. Carolina 

Beacon Electronics 

2700 Wycliff Rd., Suite 204 
Raleigh, NC 27607 

Telephone: (919) 787-0330 

Fax: (919) 781-8431 

Email: acaribardi@beaconmail.com 


MID-WESTERN U.S.A. 


Arkansas/Louisiana/Oklahoma/Texas 
(except El Paso) 

PhaseCom Inc. 

1111S. Main St. 

Suite 100, PMB 216 

Grapevine, TX 76051 

Telephone: (817) 410-5790 

Fax: (817) 410-5791 

Email: sales@phasecom.com 


Illinois/Indiana/Ohio/Pennsylvania 
(Zip Codes 16400—16599)/ 
Wisconsin (Eastern) 

Cain-Forlaw Co. 

510 N. Plum Grove Rd. 

Palatine, IL 60067 

Telephone: (847) 202-9898 

Fax: (847) 202-9896 

Email: sales@cain-forlaw.com 


Fort Wayne, IN 46845 

Telephone: (260) 433-1389 

Fax: (260) 459-1972 

Email: admin@shaw-newman.com 


lowa/Kansas/Missouri/Nebraska 
Cain-Forlaw Co. 

3343 Southgate Ct. S.W., Suite 213 
Cedar Rapids, IA 52404 

Telephone: (319) 286-9898 

Fax: (319) 286-9899 

Email: sales@cain-forlaw.com 


Minnesota/N. Dakota/S. Dakota/ 
Wisconsin (Western) 
Cain-Forlaw Co. 

201 W. Travelers Tr., Suite 20 
Burnsville, MN 55337 

Telephone: (952) 882-4090 

Fax: (952) 882-4088 

Email: sales@cain-forlaw.com 


Pennsylvania (Zip Codes 
15000-16399, 16600-16899) 
Cain-Forlaw Co. 

207 B. South Sandusky Ave. 
Bucyrus, OH 44820 
Telephone: (419) 563-9702 
Fax: (419) 563-9704 

Email: sales@cain-forlaw.com 


WESTERN U.S.A. 


Arizona/New Mexico/El Paso, 

Texas and Bordering Cities of Nogales 
and Juarez, Mexico 

Youngewirth & Olenick Assoc. 

4855 E. Warner Rd. 

Suite 24-138 

Phoenix, AZ 85044 

Telephone: (800) 515-1554 

Fax: (800) 515-1574 

Email: jbeard@yando.com 


California (Northern)/Nevada 
Disman Bakner 

883 N. Shoreline Blvd. 

Suite C100 

Mountain View, CA 94043 
Telephone: (650) 969-3010 
Fax: (650) 969-5620 

Email: sales@dbsales.com 


Tustin, CA 92780 

Telephone: (714) 838-5144 
Fax: (714) 838-5321 

Email: contactus@yando.com 


Colorado/Utah 

Bager Rocky Mountain Electronics 
9033 East Easter Place, Suite 201 
Englewood, CO 80112 

Telephone: (303) 280-7202 

Fax: (720) 482-2220 

Email: brendaeclark@qwest.net 


Idaho/Montana/Oregon/ 
Washington/Wyoming 
Sea-Port Technical Sales 

3630 130th Ave. N.E. 

Bellevue, WA 98005 
Telephone: (425) 702-8300 
Fax: (425) 702-8388 

Email: tomseaport@seanet.com 


CANADA 


Alberta/Manitoba/Saskatchewan 
Cain-Sweet, Co. 

Unit 2, 4404 12th St. N.E. 

P.0. Box 82, 

Calgary, Alberta 

T2E 6K9 Canada 

Telephone: (403) 250-7288 

Fax: (403) 250-7289 

Email: wes@cainsweet.com 


British Columbia 
Cain-Sweet, Co. 


11871 Horseshoe Way, Suite 1201-E 


Richmond, British Columbia 
V7A 5H5 Canada 
Telephone: (604) 241-7770 
Fax: (604) 241-7772 


Email: cliffm.cain-sweet@attcanada.ca 


Quebec/Maritimes 

Cain-Sweet, Co. 

3608 boul. St. Charles, Suite 2A 
Kirkland, Quebec 

H9H 3C3 Canada 

Telephone: (514) 693-1116(1117) 
Fax: (514) 693-0130 

Email: susan@cainsweet.com 


Nepean, Ontario 

K2G 5T5 Canada 

Telephone: (613) 228-6955 
Fax: (613) 228-8739 

Email: ndelis@cainsweet.com 


Ontario (Toronto) 

Cain-Sweet, Co. 

600 The East Mall, Unit 200D 
Etobicoke, Ontario 

M9B 4B1 Canada 

Telephone: (416) 695-1444 
Fax: (416) 695-2999 

Email: adriank@cainsweet.com 


MEXICO | SOUTH AMERICA 


Mexico (Guadalajara Jalisco)/ 
Brazil 

Beacon Electronics 

8245 Boone Blvd., Suite 260 

Vienna, VA USA 22182 

Telephone: (703) 903-6500, Ext. 130 
Fax: (703) 903-8533 

Email: egallegos@beaconmail.com 


Mexico (Nogales and Juarez) 
Youngewirth & Olenick Assoc. 
4855 E. Warner Rd. 

Suite 24-138 

Phoenix, AZ 85044 

Telephone: (800) 515-1554 
Fax: (800) 515-1574 

Email: jbeard@yando.com 


EUROPE | MIDDLE EAST | AFRICA 


Israel 

Ormic Components Ltd. 

Bnei-Dror South Industrial Park, Bldg. 1 
P.O. B. 54 Tel-Mond 

Israel 40600 

Telephone: (972) 9-7966888 

Fax: (972) 3-5488660 

Email: ormic-info@ormic.co.il 


Italy 

KERR Technology Bridge 
Piazza Toscana, 1 

20090 Pieve Emanuele 
Milano 

Italy 

Telephone: +39 02 90782053 
Fax: +39 02 90781663 

Email: fferrero@kerr.it 


Sweden 

Nordimar 

Box 49 

SE-182 05 Djursholm 
Sweden 

Telephone: (46) 8-753-37-60 
Fax: (46) 8-622-63-04 
Email: info@nordimar.se 


ASIA | PACIFIC 


Korea 

Myungmin Systems Inc. 

Room #501 

7-15 DaeKwang Bldg. 
Nonhyun-Dong 

Kangnam-Gu 

Seoul, Korea 

Telephone: +82-02-543-3923 
Fax: +82-02-545-1240 

Email: m.s.kim@myungmin.co.kr 


Unistandard Corp. 

Suite 710, Teheran Office Building 
707-38, Yeoksam-Dong, 
Kangnam-Ku 135-080 

Seoul, Korea 

Telephone: 82-2-557-5355 

Fax: 82-2-553-0230 

Email: dannylee@unistnd.co.kr 


Taiwan 

Asian Information Technology, Inc. 
7F, No. 439 Jui-Kuang Rd. 

Taipei, Taiwan, R.0.C. 

Telephone: 886-2-8797-6866 
Fax: 886-2-8797-6877 

E-mail: david.wu@aitinc.com.tw 
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Skyworks Solutions, Inc. 
Distributors 


a 


SKYWORKS 


NORTH AMERICA 


W 


www.rfmw.com 


Toll Free: 1-877-FOR-RFMW(367-7369) U.S. and CANADA 


RF Distribution Focused on Technical and Supply Chain Solutions 


Quotes: Call or email: sales@rfmw.com 
Technical: Call or email: tech@rfmw.com 
General Info: Call or email: info@rfmw.com 


RFMW Ltd., 1876 Hartog Drive, San Jose, CA 95131 
Main: 1-408-350-8318 Fax: 1-408-350-8315 


EUROPE | MIDDLE EAST | AFRICA 


Austria 

Insight Memec 

Diefenbachgasse 35, 

A-1150 Wien, Austria 

Telephone: +(43) 1 895 7626 51 
Fax: +(43) 1 895 7626 50 

Email: info@insight.at.memec.com 


Belgium 

Insight Memec 
Verkoopkantoor/Bureau de vente 
Parklaan 49 

B-9300 

Aalst, Belgium 

Telephone: +32.53.76.99.00 

Fax: +32.53.76.99.09 

Email: 
skyworksinc@insight.eu.memec.com 


Denmark 

ACTE A/S 

Skelmarksvej 4 

2605 Brandby 

Telephone: +45 46 900 400 
Fax: +45 46 900 500 


Insight Memec 

Torvet 1 

P.O. Box 929 

8600 

Silkeborg, Denmark 

Telephone: +45.7021.5800 

Fax: +45.7021.5801 

Email: 
skyworksinc@insight.eu.memec.com 


Finland 

Insight Memec 

Kauppakaarre 1 

700 

Helsinki, Finland 

Telephone: +358.9.350.8880 

Fax: +358.9.350.8828 

Email: 
skyworksinc@insight.eu.memec.com 


France 

Insight Memec 

47 Rue de |'Esterel 

Silic 539 

Rungis Cedex, France 

94633 

Telephone: +33.1.41.80.29.10 

Fax: +33.1.46.86.67.63 

Email: 
skyworksinc@insight.eu.memec.com 


Germany 

Insight Memec 

Leonhardsweg 2 

82008 

Unterhaching 

Munchen, Germany 

Telephone: +49.89.611.08.0 

Fax: +49.89.611.08.110 

Email: 
skyworksinc@insight.eu.memec.com 


Ireland 

Insight Memec 

Gardner House 

Bank Place 

Limerick, Ireland 

Telephone: +353.61.411.842 

Fax: +353.61.411.888 

Email: 
skyworksinc@insight.eu.memec.com 


Italy 

Insight Memec 

via Cantu 11 

20092 Cinisello Balsamo 

Milan, Italy 

Telephone: +39.02.612.98.671 
Fax: +39.02.612.98.560 

Email: 
skyworksinc@insight.eu.memec.com 


Netherlands 

Insight Memec 

Meerpaal 8a 

NL-4904 SK 

Oosterhout, Netherlands 
Telephone: +31.162.468.468 

Fax: +31.162.460.855 

Email: 
skyworksinc@insight.eu.memec.com 


Norway 

Insight Memec 

Postboks 194 

Smedsvingen 4 

No-1378 

Nesbru, Norway 

Telephone: +47.66.77.97.00 

Fax: +47.66.77.97.01 

Email: 
skyworksinc@insight.eu.memec.com 


South Africa 

Insight Memec 

103 Heritage House 

20 Dreyer Street 

Claremont, South Africa 7735 
Telephone: +27.216.674.4103 

Fax: +27.216.683.1736 

Email: 
skyworksinc@insight.eu.memec.com 


Spain 

Insight Memec 

Ochandiano 

8-2° Izda 

Centro Emprearial El Plantio 
28023 

Madrid, Spain 28045 
Telephone: +34.913.076.023 
Fax: +34.913.077.994 

Email: 
skyworksinc@insight.eu.memec.com 


Sweden 

Insight Memec 

P.0. Box 1230 

Danmarksgatan 46 

164 28 

Kista, Sweden 

Telephone: +46.8.506.656.00 

Fax: +46.8.751.36.49 

Email: 
skyworksinc@insight.eu.memec.com 


Switzerland 

Insight Memec 

Gaswerkstrasse 32 

CH-4901 

Langenthal, Switzerland 

Telephone: +41.62.919.0723 

Fax: +41.62.919.5500 

Email: 
skyworksinc@insight.eu.memec.com 


UK 

Insight Memec 

The Gate House 

Alton House Business Park 
Gatehouse Way 

Aylesbury 

Bucks, UK 

HP19 8HQ 

Telephone: +44.1296.330.061 
Fax: +44.1296.330.065 

Email: 
skyworksinc@insight.eu.memec.com 
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Skyworks Solutions, Inc. Distributors 


ASIA | PACIFIC 


Australia/New Zealand 

Caelera Pty Ltd. 

First Floor, 479 Warrigal Road, 
Moorabbin, Victoria 3189 

Australia 

Telephone: +61(0)3 9532 5709 

Fax: +61(0)3 9532 2512 

Email: grant.beaumont@caelera.com 


China 

Insight 

Rm 1207, China Resources Building 

No. 8 Jianguomenbei Ave. 

Beijing, P.R. C. Postcode 100005 
Telephone: +86-10-8519 1859 

Fax: +86-10-8519 1860 

Email: insight-bj}@memec-asiapacific.com 


Insight 

Block C-1, 36/F, 

Chuan Xin Mansion, No.18 

Section 2, Renmin South Road 
Chengdu, Sichuan, P.R.C. 

Postcode 610016. 

Telephone: +86-28-8619 9198 
Fax: +86-28-8619 9019 

Email: 
insight-cd@memec-asiapacific.com 


Insight 

2-4-4 of Hua Yuan Wu Cun Building 8 
Nann Ping, Chongqing, 

P.R. China Postcode 400060 
Telephone: +86-23-6879 0845 

Fax: +86-23-6879 0845 

Email: 
insight-cq@memec-asiapacific.com 


Insight 

Room 3108 

NanJing NuoYa Business Mansion 

224 ZhongShan South Road 

NanJing, P.R.C. Postcode 210005 
Telephone: +86-25-420 4221/420 3121 
Fax: +86-25-420 4515 

Email: insight-nj@memec-asiapacific.com 


Insight 

Unit 3808-3809, Tower 1 

Kerry Everbright City 

No. 218, Tian Mu West Rd. 

Shanghai, P.R.C. Postcode 200070 

Telephone: +86-21-6215 9935/ 
6215 9936 

Fax: +86-21-6215 9938 

Email: 

insight-sh@memec-asiapacific.com 


Insight 

Rm. 2605 

The International Culture Building 
No.3039 Shen Nan Central Road 
Shenzhen, P.R.C. Postcode 518033 
Telephone: +86-755-8366 4389 
Fax: +86-755-8366 4386 

Email: 
insight-sz@memec-asiapacific.com 


Insight 

Unit 2406, Tower B, Zhongshang Plaza 
7 Zhongnan Road 

Wuchang District, Wuhan 

P.R.C. Postcode 430071 

Telephone: +86-27-8732 2660 

Fax: +86-27-8732 2760 

Email: 
insight-wh@memec-asiapacific.com 


Insight 

11A2, International Trade Bldg. 
Hubin South Rd, Xiamen, Fujian 
P.R.C. Postcode 361004 

Telephone: +86-592-516 3621 

Fax: +86-592-516 3620 

Email: 
insight-xm@memec-asiapacific.com 


Insight 

Room 402, Zhi Jian Building 

No. 26 Ke Ji Road, The Development 
Zone of High-Tech Industries 

Xian, Shaanxi 

P.R.C. Postcode 710065 

Telephone: +86-29-825 2934 

Fax: +86-29-825 2934 

Email: 
insight-xn@memec-asiapacific.com 


Hong Kong 

Insight 

Unit 3612, 36/F., Metroplaza, Tower 1 
223 Hing Fong Road 

Kwai Fong, N.T. 

Hong Kong. 

Telephone: +852-2410 2780 

Fax: +852-2401 2518 

Email: insight@memec-asiapacific.com 


Pangaea (Hong Kong) Ltd. 
Rooms 1803, 1809, 1810 

Tai Yau Bldg. 

181 Johnston Rd. 

Wanchai, Hong Kong 
Telephone: +(852) 2836-3301 
Fax: +(852) 2834-7340 

Email: rlung@pangaea.com.hk 


RTI Industries Co. Ltd. 

Rm. 402, Nan Fung Commercial Ctr. 
19 Lam Lok Street, Kowloon Bay 
Kowloon, Hong Kong 

Telephone: +852-2795-7421 

Fax: +852-2795-7839 

Email: info@rti.com.hk 


India 

Aarjay International Pvt. Ltd. 

(Head Office in India) 

583, 12 A Cross, JP Nagar Il Phase 
Bangalore - 560078 

Telephone: +91-80-6586844 

Fax: +91-80-6586845 

Email: aarjay@aarjay.com 


Elkay International Inc, 

(U.S.A. Office for India) 

15 Commerce Boulevard, 
Succasunna, NJ 07876 

Tel: (973)927 8647 

Fax: (973) 927 5370 

email: elkay_usa@elkayintl.com 


Hagemeyer India Ltd. 

SOANAR Division 

Gate 1A, Godrej Industries Complex, 
Pirojshanagar, Eastern Express Highway, 
Vikhorli (East) 

Mumbai 400 079 INDIA 

Telephone: (91-22) 5596 0120/0121 
Fax: (91-22) 2518 8236/5596 0102 
E-mail: 
sunny.malhotra@techpacindia.com 


Japan 

M-RF Co. Ltd 

1-8-11 Kandaizumicho 
Chiyoda-ku Tokyo 101-0024 Japan 
Telephone: +81 3 5821 3623 

Fax: +81 3 5821 3625 

Email: sales@mrf.co.jp 


Nagase Co. Ltd 

5-1 Nihonbashi-Kobunecho 
Chuo-ku Tokyo 103-8355 Japan 
Telephone: +81 3 3665 3873 
Fax: +81 3 3665 3311 

Email: sales@nagase.co.jp 


Tachibana Eletech Co. Ltd. 
Shuwa Shiba Park Bldg, 4-1 
Tokyo, Japan 

105-0011 

Telephone: +81-6-6539 2513 
Fax: +81-6-6539 8828 

Email: yano@tachibana.co.jp 


Korea 

Insight 

9th Floor, KLI 63 Building 

60 Youido-Dong, Youngdungpo-ku 
Seoul, Korea, 150-763 

Telephone: +82-2-6277 6300 

Fax: +82-2-761 4121 

Email: 
insight-kr@memec-asiapacific.com 


Malaysia 

Insight 

6L-2 Jalan Rumbia 

11900 Penang, Malaysia 
Telephone: +604-646 9986 

Fax: +604-646 9946 

Email: 
insight-sg@memec-asiapacific.com 


Philippines 

Pangaea International Trading Co. 
Unit 204 Alabang Business Tower 
1216 Acacia Ave. 

Madrigal Business Park 

Ayala Alabang Muntinlupa City 
176080 Philippines 

Telephone: +63-2-807-8429 
Fax: +63-2-809-1355 

Email: pangaea@skyinet.net 


Singapore/Malaysia 
E-Smart Distribution Pte. Ltd. 
Blk 21 Kallang Ave. #03-169 
Kallang Basin Industrial Estate 
Singapore 339412 
Telephone: +65-62997811 
Fax: +65-62941518 

Email: sales@e-smart.com.sg 


Insight 

371 Beach Road, #03-05 

Keypoint, Singapore 199597 
Telephone: +65-6296 6877 

Fax: +65-6296 6891 

Email: 
insight-sg@memec-asiapacific.com 


Taiwan 

Holy Stone Enterprise Co. Ltd. 

1F No. 62, Sec. 2 

Huang Shan Rd. 

Nei Hu Dist., 

Taipei 114, Taiwan R.0.C. 

Telephone: +886 2-2627-0383, ext: 370 
Fax: +886 2-2798-5529 

Email: kevin@holystone.com.tw 


Thailand 

Insight 

51/3 Vibhavadi Tower, Rm. 176 

Ngamwongwan Rd. 

Ladyao, Chathuchak 

Bangkok 10900 Thailand 

Telephone: +66-2 561 2207/ 
+66-2 941 3189 

Fax: +66-2 561 2405 

Email: 

insight-sg@memec-asiapacific.com 
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